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ivy TCHO[TK[NE, at Irkoutsk in Siberia, sent me soiQAr 
tune ago an abstract of his meteorological observatioitf^ 
which have been cuntiniied during consecutive years; wil|k 
a perseverance which is the more laudable, as the example 
it is rare in the interesting country where he lives. 

The months aic reckoned aher the Old Style, which is iAHI 
generally used in Russia. 


Table shtmut^ the Mean State qf^theOctogesimal^orReaum^^ 
Thermometer in Ttkotetsk^ during Ten successive Year^ for 
1 8^0— 1 830 indusive, \ 



* Communicated by the Author. 
Third Series, Vol. 2. No. 7. Jan, 1833. 
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Months. 

1830. ■ 1 

7" a.m. 

F.M. 

9^* r.M. 

Mean. J 

January 

February .... 

March 

April 

May 

June 

-16-40 
11 -84 
-1000 
+ 0-09 
5-83 
+ 10-78 

- 8-07 
- 0-74 
+ 3-00 
* 10-14 
1.5-46 
+21-13 

-14-60 
8-77 
- 5-65 
+ 1-40 
TA7 
+ 13-00 

SSSSSS; 

ej ^ m 

7 1+ + 


Table containing the Means of Ten consecutive Years, 


Months. 

7* A.M. 

2*» P.M. 

9** F.M. 

Mean. 

January 

-18 87 

— 10-30 

-17-27 

-15-48 

February ... 

14-51 

- 4-41 

12-30 

10-41 

March 

- 7-06 

+ 3"26 

- 4-53 

- 2-78 

April 

+ 1-14 

10-05 

+ 2-09 

4- 4*43 

May 

6-83 

14-84 

7-03 

9-57 

Juno 

11-98 

18-79 

11-87 

14-21 

July 

12-2.5 

1906 

1-2-51 

14-61 

August 

8-63 

15-16 

9-47 

1109 

September... 

+ 1-81 

999 

+ 2-98 

+ 4-93 

October 

- 3-79 

+ 2-51 

-- 3- 11 

- 1-46 

November ... 

11-50 

- 5-38 

10-55 

9-14 

December.... 

-18-30 

—12-00 

—17-06 

-15-79 

Mean 

- 2-61 

+ .5-13 

!- 1-57 

+ 0-31 


Observations on the preceding Tlesidts, 

(Sec this Journal, voi. i. pp. 135, 260, 4>28.) 

It appears from the last of these tables that the mean tem- 
perature of IrkoOtsk for ten years is + 0®’S1 of Reaumur, or 
32°*7 of Fahrenheit, at the hours of V a.m. 2*> p.m. and 9" P.M. 
Now it appears from the Leith hourly observations that the 
mean temperatures of these hours differ from the mean tem- 
perature of the day, in the following manner : 


7'>a.m -l°-983 Fahr. 

2 P.M +3°-20S 

9 P.M ~0°'43S 


—2 -421 4-3®*203 

* -2 *421 


+ 0 -782 

Hence the mean temperature obtained from the tables ex- 
ceeds the true mean temperature of the twenty-four hours by 
()o. 782. The reason of this is obvious, from the circumstance 
• B 2 
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that the observations made at 2 ^ p.m. are made near the time 
of maximum, while no observations are made so near the time 
of minimum temperature. Hence we have 

Observed mean temperature of Irkoutsk . . . 32° *7 Fahr. 
Correction —0*78 


Corrected mean temperature •« ........ 31*92 

The mean temperature of Irkoutsk is tlierefore almost ex- 
actly that of the freezing point. 

As 1 have no means of ascertaining even the approximate 
height of Irkoutsk above the level of the sea, it is impossible 
to compare the above result with that of the formula. 1 liave 
not, therefore, calculated its distance from the Asiatic Pole ; 
but tiiking it rudely from a globe, it is about 27° I O', which 
by the formula T = (81°*8 sin D') +1°, gives for the tem- 
perature at the level of the sea 38°*3, leaving a difference from 
the observed temperature of 6°*^ as due to elevation. 

Irkoutsk is situated in latitude 52° 16'*7 N., and longitude 
104° 11' E., of Greenwich, according to the observations of 
Dr. Erman, who at the same time determined the following 
particulars relative to the magnetic action of the globe. 

Dip of the North Pole of the needle .... 68° 6'*50 


East declination 2 4 * 40 

Magnetic intensity 1*6324 

The following are the results of M. TIansteen’s observations 
ade at the same time : 

Dip of the needle 68°12'*9 

Declination 1 37*2 

Magnetic intensity 1 *6466 


II. Observations on the Magnetic Intensity at Paris^ Brussels, 
Gottingen, Berlin, and Stockholm. Extracted from a Leltei' 
from Frederick Kudderg, Pt'ofessor of Physics in the Uni- 
versity of Upsal, to Sir D. Brewster. 

^T^HE values of the relative magnetic intensity contained in 
the following table were obtained, during my journey at 
the beginning of the present year, from experiments made at 
Paris, Brussels, Gottingen, Berlin, and Stockholm. The ob- 
servations were made with an intensity compass, constructed by 
M. Gambey. To this compass belonged two needles, No. 1. 
and No. 2, with which I determined, by a particular investi- 
gation ailer my return to Stockholm, the vai*iation which the 
intensity underwent by a change of temperature. The cor- 
rections which I found were, 

Foi No. 1. i' = 1,(1—0*0004660/), and 
For No. 2. % = i (1—0*0005006 /) . 




at Paris^ Brussels, Gottingen, Berlin, and Stoskholm. 

in which the temperature t is reckoned for die centigrade 
thermometer. 

The following were the times of oscillation observed with 
a chronometer. 


Table of the Times of Oscillation of two Magnetic Needles at 
Paris, Brussels, Gottingen, Berlin, and Stockholm, 




Time otMcrvcd in 

Seconds. 

-nme reduced to 
Centigrade. 

Paris No. 1. 

O 

9-5 

1175'l 


— 

190 

1177-8 

H76-7 . 

No. 2. 

9-5 

1107-7 


- 

19-7 

1199.9 

1B18-5 

Brussels... .No. i. 

17-0 

1194.g 

1194-4 * 

No. 2. 

1(5-75 

121(5.9 

1216-4 

Gottingen ..No. 1. 

J9-0 

1191.5 

1190-a 

— 

15-.3 

1190-5 

1190-4 

No. 2. 

120 

1210-8 

1211-7 

Berlin No. 1. 

l;V75 

llOl-R 

1192-1 

. No. 2. 

12-0 

1214-5 

1215-4 

Stuckhulin ..No. 1. 

2.3-0 

127.3-3 

1270-9- 

— 

22-.5 

1273-3 

1271-1 

— I.. 

39-2.'» 

1276-1 

1271-9 

— 

1-75 

1267*6 

1271*5 

No, 2. 

17-25 

1296-2 

129.'>*5 

— 

22-10 

1298-5 

1296-2 

— 

20-0 

1301-2 

. 1296-6 

— 

1-0 

1291-7 

12,96-2 


From these observations the horizontal intensities become 


as follow : 
Paris. 

1*000() 

Brussels. 

0-97042 , 

0*97208 

0*97078 

(jfottingen, 

0*97695 

0*97964 

0*97833 

Berlin. 

0*97416 

0-973(>8 

0*97238 

Stoclkholm. 

0 85f;97 
0-85858 
0*85607 
0*85586 
0*85493 

Mean 

0*97109 

0*97831 

0*97341 

0*85648 

By means of a dipping-needle of M. Gambey’s, 1 find the 
dip to be as follows : 


At Paris. Berlin. Stockholm. 

67® 41' 68° 16' 71° 40' 

At Brussels, M. Quetelct hod found the dip in the mobth 
of May of 1831, to be 68® 49'. 

At Gottingen the dip has not lx>cn determined since 1826; 
but applying its annual decrease, it would be in 1832, =s 
68 ° 13 '. 









6 


Mr. 11. Potter 07 i a New and Simple Helioslat. 

By means of these data we obtain for the total magnetic 
intensity at the beginning of the present year 1832, — 

Paris. Brussels. Gottingen. Berlin. Stockholm. 

1*0000 10205 1*0010 0*9982 1*0340 

The result for Berlin differs greatly from that which might 
have been expected from the general decrease of the intensity 
with the latitude. I have no reason, however, to suppose 
that there is any error in the observations. The dip was de- 
termined by four trials, as well by myself alone, as by M. llicss 
and me; and the differences between tlie results were cx- 
tiemely small. 

Str>>‘kholm, Sept. 20th, 1832. 

111. On aNew and Simple Heliostat. By 11. Potter, Esq.,Jun.* 
fWith Figures: Plate L] 

TJ AVING a short time ago determined upon commencing 
a series, of optical experiments, which will require the 
use of an instrument having the effect of a heliostat, my first 
step was to seek to make myself acquainted with the principle 
of that of Dr. S’Gravesande. This is the only instrument of 
the kind of which I have yet met with any account ; and, by 
accident, the work which 1 consulted for a description of it 
liaving the plates bound in a separate volume, I could only 
at that time have access to the description without the plate. 

Those who know Dr. S’Gravesande’s instrument will not be 
surprised that 1 should soon be embarrassed in consulting a de- 
scription’ intended only to be intelligible with the assistance of 
the figures. I had not, however, got through the account, when 
a thought struck me that the simplest j5lan of a heliostnt must 
l)e on the equatorial principle: .another moment’s reflection 
convinced me that a very simple, yet effective construction 
might be adopted upon that method. 

1 have since made a heliostat upon this plan ; and having 
proved its efficacy* I now proceed to give a description of it. 
The instrument f have executed is similar to figures 2. and 3, 
of which fig. 2. represents the side view, and hg. 3. the hori- 
zontal one. Before, however, we go to the description of the 
instrument itself, we will examine the principle of its con- 
strucdon. 

Let eoy fig. 1. be a spindle which can be made to revolve, 
and which is set parallel to the earth’s axis. Let a 5 be a 
mirror attached to the end of the spindle. Then the appa- 

* Communicated by the Author. 
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rent daily motion of the sun being nearly in a circle round 
the earth’s axis, and sensibly also in a circle round the spin- 
dle e 0 , if the mirror be so set as to reflect the sun’s light in 
the direction op, still parallel to the earth’s a)cis, and if the 
spindle revolve, with the mirror, .once^ round in twenty-four 
hours, then whilst the sun continues to shine on the mirror, ita 
light will be reflected in the same direction op. The truth 
of this will be easily seen on considering that the positions of 
the sun and the mirror must be the same at all times of the 
day with respect to the line op; and to an eye placed at p, 
the reflected image of the sun would appear to stand still, and 
hence the propriety of the appellation Heliostat. 

‘For the source of motion to the spindle, 1 have used a com- 
mon clock, shown at fg^ fig. S, and^/gA, fig. 2 ; the whole 
apparatus being attached to a rectangular board, as seen in 
the figures. The hands of the clock being removed, a grooved 
pulley is fixed on the arbor, whicli had carried the hour-hand, * 
as at t, fig. 3. This pulley revolving once round in twelve 
hours when the clock is going, communicates motion by means 
of a band to the pulley \ fixed on the spindle e o, which be- 
ing twice the diameter of the pulley /, causes the spindle to 
revolve, as required, once in twenty-four hours. 

The band which I have found to answer well for the pulleys 
is a strong cotton thread passed several times round them, and 
then fastened with a loop, which leaves the means of adjusting' 
the band to a proper tightness. The pendulum should be 
adjusted by the revolution of the spindle after tlie instrument 
is complete, by which means any slipping of the band, or 
want of accuracy in the dimensions of the pulleys, may be com- 
pensated. 

Considerable care is requisite to keep this, as well as every 
other instrument of a similar kind, correctly in position ; for 
it will readily be perceived that the correct action of it de- 
pends as much upon the spindle e o being accurately placed, 
as upon the proper rate of the clock. I have had mine so 
nearly adjusted, as to reflect the sun’s light upon the same spot 
on the ceiling of a lofty room so exactly, that no perceptible 
motion could be detected during an hour and a half. 

It will be seen that neither this nor'Dr.VGravfesande’^s heli- 
ostat has any provision for counteracting the variation of the 
sun’s declination during the time of use, and of course the 
instruments may be brought to act more correctly when the 
sun is near the summer or winter solstice than at Other times 
of the year. 

If an instrument-maker were employed to construct this 
heliostat, he would easily contrive tne plan so as to connect 
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the spindle and clock into one whole, and so as to dispense with 
the band and pulleys : he would also see where to introduce 
the proper contrivances for adjusting the various parts. 

This instrument may certainly be executed at much less 
expense than that of Dr. S'Gravesande, and 1 think it will be 
much more easily and correctly adjusted. It should be al- 
ways provided with a second mirror, as at I w, fig. 2, by which 
the pencil of light may be thrown in any direction which may 
be desirable : in many optical experiments, however, the se- 
cond mirror will be unnecessary. 


IV. Of the Strr eture of Living Faht'ics. By the Rev. 

pATliicK Keith, F.L.S.* 

^T^IIE structure of every lining fabric is composed partly of 
solids, and partly of Huids. The solids are the substances 
which constitute the several parts or organs that give form to 
the fabric, as the head, feet, limbs and trunk of animals ; or 
the root, trunk, leaves, and flowers of vegetables. The fluids 
are substances absorbed or imbibed from without, or formed, 
secreted, or exhaled from within, — as chyle, blood, lymph, 
urine, — sap, nectar, cambium, expressed juice. While life 
remains the fluids are in motion, except in the very singular 
case of the hybernation of some animals, and perhaps of some 
plants ; or in the equally singular case of some very vivacious 
animaicula, which, though left on the stage of the micro- 
scope till they have shrunk, by the evaporation of the fluid in 
W'hich they were placed, to a mere dry and slirivelled-up mem- 
brane, will again revive and move as at first, upon the appli- 
cation of a litde fresh water. The same thing happens to 
many of the mosses, which will revive and recover their ver- 
dure when moistened with water, even after having been com- 
pletely dried, and kept in a dried state, for many years. 

The perfection of the individual is in the ratio of the com- 
plexity of its organization. The fewer the organs, the fewer 
the faculties widi which the individual is endowed. This is 
very evident even on the -most superficial survey of the grand 
divisions of the empire of animated nature. Look at any in- 
dividual, or at any group of individuals, belonging to the 
vegetable kingdom, vl^here are the organs of locomotion ; 
wpere are the organs of sense V They are organs of which 
the vegetable is altogether destitute. Look at any individual, 
or at any group of individuals, belonging to the animal king- 
dom, and the orgalis of sense and of locomotion are the first 

• Communicated by the Author. 
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that attract your notice. Thus the animal is. elevated in^Xhe. 
scale of existence to a rank surpassing that of the ve|pt;a]^e -; 
first, by means of the organs of sense and of intellection^ 1^ 
which it holds communication with the external world, and ' 
is rendered conscious of its own individuality ; and se^ndjy, 
by means of the organs of locomotion, by which it ranges in 
pursuit of new gratifications, and transports itself even to di- 
stant regions. 

But each kingdom has a gradation within itself, h'om ,the 
highest or most organized orders, to the lowest or least or- 
ganized orders, — from the Vertehrata to the h^soria^ on the 
one hand ; and from the trees of the forest, to the fungtxs that 
gives colour to the Polar snows, on the other. This will. be 
rendered evident from a survey of the structure, whether of 
plants or of animals. —We will begin by taking a survey Qf 
the Structure of Plants. 

The simplest view of the structure of plants is, perhaps, thafr 
by which tliey are regarded as consisting of two Essentially 
distinct parts; namely, an axis, and its appendages; — the 
axis including both the caudcx ascendens and descendensol 
Linnaeus ; and the appendages, by whatever name designated, 
being presumed to be merely modifications of leaf. Whether 
this presumption is well founded or not, w’c do not at present 
stop to inquire; though it appears to us that flower and fruit 
are something very different from mere modifications of leaf: 
but whether they are so or not, they are, at all events, appisn- 
dages to the axis. If the axis is itself complete, that is, fur- 
nished with the full complement of appendages common to 
vegetables in general, the plant is said to be Perfect. It is 
also said to be Phccnogamous, as being furnished with eoiWpu 
CHOUS flowers ; because conspicuous flowers are the glory of 
the plant, and in many plants they are wanting. If the axis 
is itself incomplete, tliat is, destitute of one or more of the 
organs common to vegetables in general, the plant is said to 
be Imperfect. It is also said to be Cryptogamons^ that is, de- 
stitute of conspicuous flowers, because in plants called Imper- 
fect, conspicuous flowers are wanting. 

We are aware that the propriety of the division of plants 
into Perfect and Imperfect has been lately called in ^estion 
by a Professor of Botany of the present day. Mr. G. Burnett 
of King’s College, London, says that plants have been re- 
garded as Imperfect, merely because they were imperfectly 
considered ; — since a plant that has no visible root, has still 
a potential root*. Wc do not regard the objection as being 

* Jouni. of Royal Instit. 1831, p. 84. 
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of any preat weight. We are not, indeed, entitled to calJ any 
work of God imperfect in its kind: but surely we may call 
it imperfect as compared with others, or as located in a scale 
of degrees. Men have, in short, always done so. Finding a 
standard in the highest order of a class, they have compared 
other orders with it, and have regarded them as being more 
or less perfect according to the degree of their proximity to 
that order, determined by the anatomy of their fabric, or com- 
plexity of their organization. What are the arrangements of 
Cuvier in the animal kingdom, but arrangements founded 
upon the comparative perfection of the organization of his 
different divisions ? Why are the Vertcbrala put in the first 
rank, but because they are more perfect in their organization 
than the Mollmca^ which are put in the second rank, and these 
more perfect than the Articulala, which are put in the third 
rank ; and so on ? Because an t>yster can move itself, through 
means of great labour, a little way on its native bed, are we 
to say tlidt its organization is as perfect as that of the “ Le- 
viathan that playcth, or taketh his pastime, in the great and 
wide sea?” We do not insist upon the introducing of such a 
division into the Arrangements of a Flora ; but in any compara- 
tive view, whether of plants or of animals, its utility is obvious. 
Yet Mr. Burnett seems scarcely inclined to admit even this. 
For phytologists, he aflirms, have through “ ignorance or 
prejudice” set up a type in the selected seed, or root, of some 
peculiar plant, and then they have required that all other 
plants should conform to it; and failing in that conformity, they 
have pronounced them to have no seed, or no root, at all. 
Surely this is not sufficiently liberal. Phytologists were doing 
their best according to the existing state of the science, and in 
return for their labours they are told that they were ignorant 
or prejudiced. If Mr. Burnett has acquired new light, let him 
enlighten us ; but let him not censure us for faults of which 
we are not guilty. If we have been groping our way in the 
dark, we are now willing to open our eyes to the light of ilay. 
Phytologists hilve in fact descrilied mujiy varieties and modi- 
fications both of seeds and of roots ; — only where they have 
found no visible organs to which they could apply the name, 
they have said that such plants were without seeds, or without 
roots. Yet, says Mr. Burnett, they have potential roots. 
Be it so : and how is the phytologist to describe, or to repre- 
sent a potential root? There is indeed a considerable advan- 
tage in the supposition of a potential root or seed. For upon 
this principle you may prove the existence of almost any 
organ whatever, in almost any plant or animal whatever. 
Thus you may prove that frogs have tails. The syllogism 
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will run thus : All animals have tails. Cows have tails, horses 
have tails, asses have tails ; etgo, frop^ have tails also. Youf 
autagoiiist may indeed say, Ob, but I have examined a frog, 
and I cannot see its tail. But your reply will be, — It is of 
no consequence that it has nut a visible tail ; it has a poten- 
tial tail, and that is enough. — Such is the advantage of the 
argument from potentiality. 

Yet Mr. Burnett admits in his own creed, what he con- 
demns in the creed of others. Speaking of animals, he says, 
“ Nutrition may be performed without a mouth to receive, 
teeth to chew, or even a stomach to digest, the food ; respira- 
tion without either lungs or gills; prehension without either 
hands or claws; and progression without either wings or feet.’^' 
What is this, but to admit that certain animals are destitute 
of these organs ? and what is the describer to say ? or the 
arranger to do ? — Oh, says Mr. Burnett, found your divisions 
upon special functions, and not upon special organs: divide'' 
the several parts of the plant into nutrients and generants, and 
then you are sure to be right ; for whatever is not a generant 
is a nutrient, and whatever is not a nutrient is a generant. 
To be sure there is in vegetables a certain tettium quidf a 
thing called a stock or caudex, <<an accessory or interme- 
diate, — the organ of extension, formed more or less of both 
extremes, and serving ecjually for their varied segregation and 
extension, ” which there is some little difficulty in disposing 
of; and yet after all it may belong either to the one or to the 
other, and be disposed of accordingly. But with all due de- 
ference to Mr. Burnett and his opinions, we may safely affir^ 
that the division into nutrients and generants will leave hini 
just where he was before. If he is describing any particular 
plant, he must tell us of what organs its nutrient system con- 
sists. Has it a root ? has it a branch ? has it a leaf? He muit 
do the same thing by the generant system also. Has it a 
flower ? has it a seed i has it a seed-vessel ? — And afler all, 
there is nothing novel in the matter. The division here 
commended has been long recognized by physiologists, and 
even introduced into their arrangements. If Mr. Burnett will 
take the trouble to look into Keith’s System of Physiological 
Botany, published in 1816, he will find that the structure of 
the plant is exhibited upon the express ground of such a di- 
vision ; namely, upon that of conservative organs and i^epro- 
ductive organs, — the former corresponding to Mr. Burnett’s 
nutrients, and the latter to his generants; and the method 
followed up throughout the whole extent of the vegetable king- 
dom, as distributed into Perfect and Imperfect plants, the 
Perfect plants being regarded as comprising the Fheenogama 
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of modern botanists, and the Imperfect plants the Cryptogam 
mia of Linnaeus. 

After all this, the reader will perhaps be of opinion that 
the division of plants into Perfect and Imperfect, is sufficiently 
well founded to justify our adoption of it, at least in a general 
and popular survey of the vegetable structure, which it is our 
object briefly to exhibit, ana to which we now piocecd, — 
taking, first, the exteriiul structure, and, secondly, the inter- 
nal structure. 

I. The External Structure. 

If a plant of the perfect class is detached from the soil, 
and surveyed externally in the season of flowering, it may be 
perceived, even by the most inattentive observer, to be com- 
posed of the following distinct parts : the root, the trunk, 
the branch, the bud, the bulb,4ihe leaf or frond, the flower, 
the fruit, and perhaps tlie seed. Of these })arts some are 
temporary, and some permanent ; some conservative, and some 
reproductive; or, as Mr. Burnett would say, some nutrients, 
and some generants. 

The Root . — The root, or caudex descendens of Linnaeus, is 
that part of the plant by which it attaches itself to the soil in 
which it grows, or the substance on which it feeds, and is the 
principal organ of nutrition. To this definition there are no 
doubt a good many exceptions. The several species oi'Lemna 
or Duck-meat float on the surface of the water, and are not 
fixed by their roots to any particular spot. Many of the 
Confervee have no root at all, or, at least, no distinct organ 
that can be called by that name; while the Truffle {Tuber 
cibarium) is apparently altogether root. But almost all plants 
of the higher orders are fixed in the earth by a root, de- 
scending in species of large growth, and even in many species 
of small growth, to a considerable depth below the surface, — 

— qu(£ qiiantimi vertice ad auras 

^tbereas, tantiini radice in 'lurtara tendit. — Virg. Georg, ii. 291. 

and spreading by means of lateral divisions to a considerable 
extent around the centre. The divisions of the root of the 
Baobab, or African Calabash-tree {Adansonia digitata\ have 
been known to measure upwards of a hundred feet in length. 

Yet there are many roots. which descend into the soil, 
merely in one single»and undivided mass, large at' the base, 
and tapering in a spindle-shaped form to the apex, without 
eithet branch or fork, beyond that of a few scattered and 
thread-like fibres. The Carrot, tlie Parsnip, and the Radish 
are well-known examples. Roots of this species are some- 
times found to terminate abruptly, as if cut or bitten off at 
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the point. The root of Scabiosa succisa, better known, per* 
haps, by the vulgar appellation of Devirs-bit Scabious, affords 
an example of the case in question, as well as of the whimsical 
and superstitious notions of the simplists of ancient times with ' 
regard to the virtues of plants. Almost all plants were be- 
lieved to be possessed of some peculiar and medicinal pro- 
perties ; and the Devil was believed to be, — what it would cer- 
tainly not have been very orthodox to doubt, — the grand 
and leading agent in the production of nil evil whatsoever 
affecting the interests of man. Now here was a plant with 
part of the root bitten off; and what was the inference that 
seemed the most probable ? Why, that the part wanting, was 
w'anting through the fraud and malice of the Devil, bitten off* 
out of sheer hatred to mankind, and secreted or destroyed on 
account of the peculiar potency of its medicinal virtues! But 
unhappily for the patients of modern times, the medicinal vir- 
tues of this plant do not upon inquiry turn out to be any- 
thing remarkable, and the deficiency of the part bitten off 
has been accounted for in another way. 

Many roots are fibrous or capillary. Unit is, consisting of 
several small and thread-like fibres, supporting the plant, not 
by their individual strength, but by their numbers and distri- 
bution, elongating in a divergent direction, and riveting down . 
the plant on all sides. Such roots are exemplified in the greater 
pun of the Grasses, as in Wheat, Oats, and Barley. 

Some roots are bulbous, that is consisting of a circular 
assemblage of small fibres originating in the under surfoce of 
a bulb or knob, solid, or composed of a number of succulent 
coats, or scales, and containing the rudiments of a future planU 
They are exemplified in the bulbs of the Crocus, Tulip, ancILily. 

Some roots are tuberous, that is, consisting of a knob or 
tubercle, furnished with a number of small and scattered fibres, 
or of a number of such knobs or tubercles, united by "means 
of such fibres, and forming a cluster. If the knob is single, 
it is generally solid, and of a spherical form, as in JBunium 
btdboeastanum. If the knobs are not single they are very ofien 
in pairs, as in Ophrys spiralis or Ladies’ Traces, or in Orchis 
mascula or Early Orchis. If the knobs of this last species ate 
taken and separated, and then immersed in water, the one 
will be found to sink, and the other to swim. This is a phae- 
nomenon that seems also to have puzzled the simplists of an- 
tiquity not a little, and to have given rise to a great deal of 
idle and superstitious conjecture. It was believed that the 
knob which sinks must necessarilv have possessed some pe- 
culiar and potent properties, anci accordingly some potent 
projjerties were very liberally ascribed to it, of which the 
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reader will find a fall and particular account in Gerard’s great 
work, who seems to have believed all th.nt he relates, and 
treats the subject as if he loved it*. One thing he has omitted: 
If prepared in a particular manner, and secretly attached to, 
or concealed in, the dress of any one, it was believed to have 
the singular properly of exciting, by means of due manage- 
ment, a violent attachment, in the breast of the wearer, to 
the person who had thus concealed it. This belief is still a 
vulgar error among the ignorant and superstitious, though the 
sinking of the one knob, and the swimming of the other, have 
been accounted for from the regular operation of natural 
causes, and the mystery and magic charm of the ph^enomenoii 
thus altogether dissolved. 

Such are the principal sorts of roots distinguished by bo- 
tanists, at least as regarding tl^e general outline of their figure ; 
all of which when inspected more closely will be found to be 
furnished with a number of minute and lateral fibres, which 
are themselves furnished with a number of minute and se- 
cortdary fibrils, forming the chevelurc of the root, and termi- 
nating ultimately in soft, bibulous, and club-shaped appen- 
dages, which, from their ready capacity of absorbing fluids, 
have obtained the name of spongioloi^ or little sponges. 

The Trunk , — The trunk, or caudex ascendens of Linmeus, 
is that part of the plant which springs immediately from the 
root, and ascends in a vertical position above the surface of 
the soil, supporting the branches, and constituting for the 
most part the principal bulk of the individual. It is a term 
taken from the Latin imneus, and has the same sigiiificution 
among botanists which it had among the ancient classics. 

Olim triincus eram ficulnub. — Hor, lib. i. Sat. viii. 1. 

As applicable to the higher orders of plants it is distinguished 
into three species, the Stem, the Culm, and the Stipe. 

The stem is the trunk of trees, shrubs, under-shrubs, and 
the greater part of herbs. It is cylindrical and tapering, as in 
the oak and elm ; or compressed, as in flat-stalked Pondweed ; 
or triangular, as in some species of Carex ; or jointed, as in 
the Pink, and the Grasses. It is also further distinguished as 
being simple or compound, solid or tubular, upright or nod- 
ding, creeping, climbing, and twining. Of these varieties the 
last three are the most Remarkable. First, the creeping stem, 
which being too feeble to support itself in an upright position, 
extends or creeps horizontally along the surface of the earth, 
a^d sends down roots at regular intervals, to extract from the 
soil new supplies of nourishment. It is exemplified in Polen- 

' llhtoric of Plains, |i. ^ 07 , 
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tilla reptans^ or Common Creeping Cinquefoil. Secondly, the 
climbing stem, which being also too feeble to support itself in 
an upright position, attaches itself, by means of lateral roots, 
or of other appropriate organs, to other plants, or to other 
bodies lor support, and thus attains to the elevation proper 
to the species. It is exemplihed in the case of the Vine and 
Ivy. Thirdly, the twining stem, the most elegant and most 
singular of them all, which being also too feeble to support 
itself in an upright position, ascends, not merely by clinging 
to a prop, blit by winding spirally around the first plant or 
})rop that it meets with ; the winding never being effected at 
random, but always in a specific and determinate manner, 
which is also always the same in the same species of plant. 
Thus in the Hop plant {Humidus lupulus) the winding proceeds 
in a direction from left to right, or according to the apparent 
motion of the sun, and never otherwise ; while xnOmmlvultis se^ 
piwn, oi‘ Great Bindweed, it proceeds in a direction from right 
to left, or contrary to the apparent motion of the sun, and 
never otherwise. If you attempt to compel the stem to re- 
verse its mode of winding, you kill the plant. 

'riie culm, or straw, is the trunk of the Grasses, Rushes, and 
several other plants nearly allied to them, preserving still the 
original signification of the Latin term cidmm% from which it 
is derived, 

ne gravitlis prucuiiibat rulnius aristis.— Georg, i. 111, 

In its figure it is generally cylindrical, as in Wheat and* 
Barley; but in some few plants it is tt iangiilar, as in Schoenm 
and Vifpfnus. In its structure it is hollow and jointed, os in 
the Gi asses ; or solid, that is, filled with a soft and spongy pith, 
as ill the Bulrush. 

The stipe, which is an anglicimi spelling and pronuncia- 
tion of the Latin term stipes, a club, or stake,— 

Stipitibus Juris, agitur. — JKneid vii. 524. 

is, in tlie language of botany, a son of secondary trunk that 
siip}H)ils the foliage, at least with regard to the higher orders 
of plants, and is ])eculiar to Palms; issuing annually from the 
root for the first four or five years of tlie plant’s growth, and, 
for the future, from the summit of the main* stem, which be- 
gins now to appear. ^ 

In their size trunks are to be fiiund of all dimensions, from 
that of the diminutive Draha that surmounts the parched wall, 
to that of the lofty Mountain Palm that rears its head to the 
clouds. This immense nrd gigantic tree, the Palma altissima 
of Sloniie, and the Areca oleracea of modern botanists, is a 
native of the West Ipdies, growing to tlje Jieight of one him- 
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clred.^d twenty feet*, sometimes to the height of one liundred 
and fifty feet, and even, as it is said, to the very extraordinary 
height of upwards of two hundred feet, b^ing about seven feet 
in circumference at the base, but gradually tapering towards 
the summits and. thus "forming with its lofty crown of fronds 
the nbblest object of vegetable creation. 

Where cabtH the mountain palm, on hfsh, 

Iti lengthenM shadow from the evening sky. — Montgomerj^t Wetthidies. 

The trunks of oak-trees attain, oftentimes, to a very great 
size. We may take the testimony of Ovid with regarcT to the 
oaks of ancient Italy ; 

Sspe etiam, nianibus nexis ex online, truncl 
* Circiiiere modum; nicnsuraquc roboris ulnas 

Quiiiq'ie ter iinplebat. — Metamorpk. viii. 747* 

and we have only to make use of oiir own optics with regard 
to of oULEngland. At Cowtiiorpe near 

WeHfflH^TuflSOTltshire^ there is now growing an oak llmt 
measures seventy-eight feet in circumference close to the 
gfound, and forty-eight at the height of a yard. It is said to 
havie begun to decline in the reign of Queen Elizabeth, and 
though now much in decay, is still likely to stand for many 
years. But the trunk of Adansonia digUata is beyond all 
comparison the largest that is yet known. Adanson in his 
voyage to Senegal, saw a tree of this species having a trunk 
that measured twelve feet in height, by twenty-seven feet in 
diam^terf. Sucli trunks are sometimes fidllowed out, and con- 
vert^ into a sort of house or cabin, serving for the abode of 
several families of negroes. Nor is this all I From the leaves 
" they obtain a pleasant seasoning for their food ; fidm^ the mot 
a ^purgative; from the bark u pecto^il Trom the 

parendiyma of the trunk, a cataplasm that cures cutaneous 
^ujptions; from the fruit tbeycompo.se an agreeably astrin- 
draught; they eat the kernel; they smoke the calyx; 
aiid they use the capsule as a spoon 

[To be continued.] 


W on Lagrange's Proof of the Principle of Virtual 

Vfldc^ids. the Rev, J. Chaixis, Fcltam of' the Cam- 
h’Um Philosophical Societu,^ 

T HER'^ is one part of Uncelebrated Proof of the Prin- 
* ciple of Virtual Velocities at the beginning of the Meca- 
nique Amlftiqucy which has been thought to be obscure, or 

* Natural History of Jamaica, 
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not RuificieiUly explained. The following attempt to meet the 
difficulty complained of, is offered to the consideration of those 
who may wish to see a proof j in other respects remarkable for 
elegance and brevity, free from every objection. 

Lagrange’s reasoning is of the following nature. Instead 
of the given forces he substitutes other equivalent forces, in a 
manner equally applicable to all cases of equilibrium. The 
way in which he does this, though not the only one that might 
be adopted, is perhaps the best. A system consisting of two 
blocks of pulleys is placed so that one block is attached to the 
point of application of one of the forces, as P, and the other 
to an arbitrary point taken in the line in which P acts. A 
cord, having a weight w attached to one extremity, passes 
over a fixed pulley, that the weight may hang vertically, and 
is then carried over the pulleys of the blocks, forming vn strings 
between them. The continuation of the same cord is then 
made to pass over the pulleys of another with 

respect to another force Q as the first was with respect to P; 
and the strings between the blocks of this system are wl in 
number. The same thing is done with respect to all the forces, 
and the other extremity of the cord is attached to a fixed 
point. That the strings between the blocks may be parallel, 
we may conceive the blocks and pulleys to be indefinitely small. 
The tension of the cord will be tiie same throughout, .and 
equal to w. Hence if w to = P, Vtc? as Q, to'' to =s R, &c., 
the effect of the systems of pulleys will be exactly the same 
ns that of the given forces. This supposes the forces to be 
commensurable one with another: if they are not so, we may 
take to as small as we please, and so make the substituted 
forces as nearly equal to the given forces as we please. 

The substitution being thus made, Lagrange goes on to 
say : — “ It is evident that in order that the system drawn by 
these different (substituted) forces may remain in equilibrium, 
it is necessary that the weight (to) should not be able to descend 
by any infinitely small displacement whatever of the points of 
the system ; for the weight tending always to descend, if there 
be a displacement of the ,\ijstem •which permits it to descet^ it 
•will descend necessarily and jn'oduce this displacement'* This 
is the part of the proof to which I have alluded above; and 
certainly the reason here given for the immobility of w is not 
ca^ of comprehension. 

The reason that •w neither ascends nor descends may I 
think be seen, if the following principle, which may be consi- 
dered a definition of equilibrium, be admitted : When a rigid 
mass is held in equilibrium by any forces, it may receive any 
indefinitely small displacement whatever, w'lieii it is not re- 
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tained by a fixed point, or axis, or against a surface; and any, 
consistent with its state of retention, when it is retained, just 
as if it were acted upon by no forces at all. From this prin- 
ciple it follows that the force or forces which produce the dis- 
placement will at the first moment be solely employed in 
moving an inert mass, and will not alter P, Q, R, &.c. Hence 
the tension of the cord will remain the same, and te will neither 
ascend nor doceiid ; for any motion of tc> must be accompanied 
by a change of tension. 

If then be the interval between the blocks of the first 
system of pulleys, q of the second, r of the third, &c. and I be 
the length of tlie rest of the cord, its whole length = 
m p q r + &c. + 1. 

This must remain the same whatever displacement be made. 
'I'herefore 

7n 8 p + 8 <7 H- 8 + &c. + 8 / = 0, 

or P 8 p Q 8 y -f- R 8 >■ -j- &c. -|- w 8 Z = 0, 

whatever be the magnitudes of 8p, 8 <7, 8 7-, &c. But if the dis- 
placement be iiidefiiiiiely small, it follows, from what is said 
above, that 8 Z = 0. Consequently 

P877 i- QSq + RSr -j- See. = 0 (A) 

If instead of a single mass, as we have siii)poscd, the forces 
P, Q, R, &c. acted on several musses connected by inexten- 
sible cords or by hinges, for each of tlichc masses an equation 
like (A) will be obtained if the tensions of the cords and reac- 
tions at the liingCN be included in the forces. By the addition of 
these seveial equations, the tensions and reactions will disuji 
pear, because their virtual velocities enter with opposite signs. 
The resulting equation will therefore still be of the form of (A). 

If it be questioned how a method which seems to have no 
reference to the first })rinciples of statics, as given in the ele- 
mentary treatises, should lead to a general solution of all sta- 
tical problems, we may answer, that in the inductive method, 
(as given for instance in M. Poisson’s Treatise), only two prin- 
ciples are admitted * 1°, that the direction of the resultant of 
any two equal forces acting on a point bisects the angle which 
the directions of the forces make with each other ; S'", a force 
produces the same effect at whatever point in its direction it 
be applied. By the first it comes to pass that all equations 
of equilibrium are homogeneous with respect to the forces ; 
and such the general e(|uatioii (A) becomes by the disa])pcar- 
ance of uj : by reason of the other, these equations are inde- 
pendent of the distances of the points of application of the 
forces from fixed points in their directions; ami the same 
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ihln^ happens in the equation (A) on account of the indefi- 
nitely small magnitudes ofS/>, 8 8 r, &c. 

1 will here add an example of applying the equation (A) in 
a manner which may be in some respects new. Three forces 
P, Q, R, act in the same plane on a rigid rod ; x'ft al'f 
arc the coordinates of their points of application referred to 
rectangular axes in the plane; and 6, &, d" are the angles 
which the directions of P, Q, R, make with the axis of j:. 
Now whatever small displacement be given to the rod, it may 
be considered to be produced by its revolving through a small 
angle 8 A. about some fixed point in the plane. Let the co- 
ordinates of this point be X, Y; and let its distances from 
the points of application of the forces be r, t Then 
these points move through r 8 A, 8 A, 8 A. If a, a" 
be the angles which r, V, make with the axis of dr, then 

^ — d, -^'- 1 - a' — 6 ', + a" ~ 6" are the angles which 

the directions of the forces make with the directions of the 
motions of their points of application. Hence the virtual ve- 
locities are r 8 A cos 4- et — r' b' \ cos -fa' — 

and r" 8 A cos ^ *7 + ’ 'H»crefore by the equation (A), 


P r sin (a — 0 ) 4 - Q r' sin (a' — 
But 


4- R/-"sin (a"-0")=sO. 


r-X , 

cos X =S -- — , &c. 

/• ' 


y-Y 
sin a = •?- — , 
r 

Hence 0 == P — Y) cos0 — (jr — X) sin fij 

-f Q {(y — Y) cos d — (x' - X) sin 0 j 

4- R [ (f - ' Y) cos 0 — (j;" — X) sill 0 j. 

As this equation is to be true whatever be the displacement, 
that is, w hatever be X and Y, we must have, 

P cos 0 4- Q cos 0' f R cos 0" = 0 

1* sin 0 4 Q sin 0' 4- R sin 0" = 0 

1* ( y cos 0 — .r sin 0) -f Q if cos — x* sin 0') 

4 - R (y'cos0" - a-" sin 0") = 0, 

the known equations applicable to this instance. 

If the point of application of R be fixed, the displacement 
must consist in a motion of rotation about this point. Making 
it the origin of coordinates, we havef = 0, = 0, Y = 0, 

X = 0, and P (y cos 0 — x sin 0 ) 4 Q (1/ cos& — x' sin 0) = 0, 
which is the equation of equilibrium on the lever. 

IVpworth Si, Everarcl, Nov, IG, 18It2. 

T)2 
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VI. On the PJianomena of Newton’s Rings 'uchen Jurmcd 
between two transparent Substances of dij^erent refractive 
Powers. By G. B. Amv, M.A. F.R.A.S. F.G.S. Late 
Fellow of Trinity College^ and Plumian Professm- of Astro- 
nomy and Experimental Philosophy in the University of 
Cambridge*. 

T N n paper communicated to this Society about four months 
since, I slated my expectation (founded on Fresnel’s theory), 
that if a lens of a low-refracting substance were placed on a 
plane surface of a high-refracting substance, and if light polar- 
ized in the plane perpendicular to the plane of rcHexion were 
incident upon it, then so long as the angle of incidence was 
less than the polarizing angle of the low-refracting substance, 
or greater than that of the high-refracting substance, Newton’s 
rings would be seen with a blaek centre ; but if the angle of 
incidence was greater than the first of these and less than the 
second, Newton’s rings would be seen with a bright centre. 
I have now to announce the fulfilment of this anticipation. 

Before describing the method by which I have succeeded 
in the examination of these phrenomena, 1 think it right to 
give a theoretical calculation of the intensity of light in the 
rings; as without this, the necessity for sonic of the precautions 
will not be sufficiently evident. 

Conceive two nearly parallel plates of different media to be 
separated by a plate of air whose thickness is T ; and let the 
vibration in the plane of rcflexiuii, of an incident stream of 

light within the first medium, be represented by a sin ^^{vl—x) 

where x is the equivalent in air to the actual distance of a 
particle from some fixed point, (the light being supposed 
polarized in a jilane perpendicular to the plane of reflexion). 
Let i be the angle of incidence on the last surface of the first 
medium ; i' the angle of refraction, which is the same as the 
angle of incidence on the first surface of the second medium; 
and i" the angle of refraction in the second medium. A part 
of the light will be reflected at the last surface of the first 
medium; a part will reach the first surface of the second 
medium, where it will be subdivided ; and one portion will be 
reflected to the surface of the first medium, where it will be 
again divided; and one of its parts will enter in the same 
direction as that which was reflected at first. In this the 
phase of the undulation will be behind that which was first 

• F'rom the Transactions of the Canribrid,;c Philosophical Society ; be- 
fore which body this paper was read, March 10, 183:2, as noticed in the 
Philosophical Magazine and Journal of Science, vul. i. p. 400. 
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reflected by the (juaiitity corresponding to the space 2 ^^cos /: 
or if ** {vt—jc) be still taken as the measure of the pliase of 

A 

the ray first reflected, {vt—x) — -- T cos i' will be that of 

A A 


the ray which has been reflected at the surface of the second 


4* V 

medium and then enters the first. The quantity — T cos i' 

A 

we shall for abbreviation call V, Of the light which reaches 
the surface of the first medium, a part will be partially re- 
flected at the surface of the second medium, and will partially 


enter the first medium : its phase will be (»/ — a?) — 2 V ; 


and so for succeeding reflexions. 

Now suppose that at the last surface of the first medium, 
the coeflicierit of the incident vibration being 1, that of the re- 
flected vibration is c, and that of the refracted y*; at the first 
surface of the second medium, suppose the coefficient of the 
reflected vibration to be g ; and for light incident from air on 
the surface of the first medium, suppose the coefficients of the 
reflected and refracted vibrations to be // and k. Then, the 
coefficient in the incident light being u. 

That in the first reflected light is 

that in the refracted light is 

that in the light reflected at the second medium is aj'g 
and that in the light refracted into the first medium \s,,.aj'g/c 
that ill the light reflected from the first medium is afgh 
that in the light reflected from the second medium is afg~h 
and that in the light refracted into the first medium 
and so on ; the coefficients after the first following a geome- 
trical progression whose ratio is g h. Thus it appears that the 


2 IT 

whole vibration w'ill be a . c . sin — - (vt—x) a •J'gk 

A 


/ sin +gA.sin^^(rf— .r)— 

or rt .c.siii-^ {vl^x) + a.fgk. 

sin — — g A. sin ivl — x)^ 

T — 2g A . cos F+g* A® 


Now ill Fresnel’s expressions, 
tan (» — i') 
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- CO Si / _ tan (i — i')\ 

” cos i' \ tan (i + I'j / ’ 

^ _ tan (i' — i") 

^ ~ tiiii (f~+ Vf 
. t an («^ — t) 

/ “ tan (f + i)’ 

cos I \ tan(f + i)/' 

Hence fk=^\-~c^, and^/« = — };ci and tlie expression 
becomes 

2ir 

a e sin — {vt — x) a g{\—(r) , 


sin (u / — j;) *1- tT ^ 

1 4- 2^ cos V 
Resolving this into the form 

P sin {v t — x) Q cos {v I — x)f 

A A 

the intensity' or P- -l- becomes 

.2 M' + e'^ 4- 2 t’ cos V 
1 + 2g e cos V + g^ e*' 

The maxima and minima of this correspond to the maxima 
and minima, or the contrary, of cos V. When F=0, 2 tt, &c. 

A 2 A 

that is when 7’= 0, or = j, or = ^ - ,, &.c. the inten- 

2 cos I 2 cos e 

sity of the reflected light is 



and when 7'= 


3 A 


, ‘ — , &c. the intensity is 

4 cos I 4 cos i 

and the excess of tlie latter above the former is 

(1 ' 


This is the difference of intensity of the brightest and of the 
darkest parts of the rings : and when it is positive, the centre 
of the rings is dark. 

Now taiP(i + »') is always greater than tan®(i - f), and 



hel-j^em /wo Substafices of different refractive Powers, 23 


tari^ (/ + i") is always greater than tan® (/ — »") ; so that 
(1 —e®) . (1 is always positive. Consequently the cen- 
tral spot is black when e and ^ have cliflercnt signs, and bright 
when they have the same sign. Or us tan (i — i') is always 
negative, ami tan (i' — i") always positive, the central spot is 
black wlien tan (i H- 1 ') and tan (/ + i") have the same sign, 
and bright when tliey have dillerent signs : that is, it is dark 
when i -{- i' and / + i" are both less or both greater than 90°, 
and bright when i + x' is less than 90° and i' + greater than 
90° (or vice versa). From this it follows that while the angle 
of incidence is less than the polari/iiig angle of the first me- 
dium, the central s})ot is black ; at tliat polarizing angle the 
rings disappear (as e = 0): from that angle to the polarizing 
angle of the second medium the central spot is bright: at the 
polc'frizing angle of the second medium the rings disappear 
(as g = 0); and beyond that, the central spot is again dark. 

Now let us estimate the intensity of the light at the central 
spot when the first ring is black (the angle of incidence 
being between the two angles of polarization). If the first 

ring is black we have -- — -- = 0, whence g = c: and the 
1 ■— g c 

/ 2 c 

intensity in the central sjiol becomes ^ ^ -A . The con- 
dition g = c gives 

tan (<' — /') __ tan (» — »') 
tan (i' + 1 ") tan (i + »') ’ 

= sin 2 1 . sin 2 i" : 

1 


whence sin- 2 i 


or cos® »' = 


. cos I 


where ni and «/ are the refractive indices of the two media. 
Without attem])ting to solve this equation generally, suppose 
m = 1*53 and m' — 2-^5 (which correspond nearly to plate 
glass ami diamond). 'I'lie values of I'at the polarizing angles 
are 56° 49' 54'' and 67° 47' 48"; and the value of / which 
makes the first ring black is 63° 19' 4"; the values of t and 
i ' corresponding to this are 35° 43' 57" and 21° 23' 21": 
whence c=:g = 0,083215; and the intensity of the light at 
the central spot = a® x 0*02732. 

But to obtain a practical idea of the import of this expres- 
sion we must compare it with the intensity of light in the rings 
in some other position. Now when the incidence is perpen- 
dicular, the cxpre.ssioiis above give for the difference of the 
light in the dark spot ami bright rings, a® x 0*28159. Con- 
sequently the intensity of light in tl>e rings seen between the 
two polarizing angles is less than one tenth of that in the rings 
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seen at a nearly perpendicular incidence. As the latter arc by 
no means vivid, we must expect the former to be faint. 

The intensity of the rings which w'ould be produced at the 
same angle of incidence by light polarized in the plane of 

reflexion, found in the same way, ( putting e' = and 

’ ^ sin(H-0 

g' s= A is X 0*6*6487 ; and is consequently about 

sin(i +1 )/ ^ 

twenty-four times greater than that of the rings of which we 
are treating. 

This shows that much care will be necessary to make the 
rings visible. Suppose for instance that the incident light is 
polarized bv a plate of tourmaline, or (which amounts to the 
same thing) that the reflected light is examined by a tourma- 
line, with its axis perpendicular to the plane of reflexion. 
Few tourmalines are so perfect as to transmit no more than 
one twenty-fourth part of the light polarized perpendicular to 
their axis. If then the rings are examined with one of these, 
the rings of which we are in quest (whose centre is bright) 
will be mixed with rings produced by light polarized in the 
plane of reflexion (whose centre is black) of at least equal in- 
tensity: and their character wdl therefore be entirely de- 
stroyed. If instead of a tourmaline we use a doubly -refracting 
prism, with which both sets of rings are exhibited, separatecl 
from each other, there will be no fear of confusion t)f the rings, 
but a sheet of bright light (from the rays polarized in the 
plane of reflexion) will be spread over the faint rings that we 
are seeking, and will eiTectually make them invisible. 

The plan which 1 have successfully adopted is, to combine 
a tourmaline and doubly- refracting prism. By means of the 
tourmaline (with axis perpendicular to the plane of reflexion) 
the brightness of the sheet of light, which would otherwise 
cover the rings that we have to examine, is so fur diminished, 
that It offers no serious obstacle. At the same time the other 
set of rings is seen, and serves very well as an object of com- 
parison. 

To destroy the reflexion at the upper sui face of the im- 
posed lens is a matter of importance. I have used a plano- 
convex lens of .?‘8 inches focal length with an obtuse-angled 
prism placed upon its plane side, the obtuse angle being over 
the centre of the lens. A drop of water was placed between 
them. Though its refractive index differs sensibly from that 
of the glass, yet the reflexion at the common surface of the 
prism and lens is almost totally destroyed, for the following 
reason. The surface of the lens is I suppose very slightly con- 
I'ex, and when the drop of water is interposed, and the air- 
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bubbles are rubbed out, Newton’s rings are seen, very large 
though slightly irregular, with the black spot in the centre. 
The rings in question are seen through this black spot, and 
consequently are not injured by the effects of reflexion. The 
water seems to have the power of bringing the lens and prism 
into closer contact than is otherwise attainable*: for 1 am 
well convinced that no force that could be applied without in- 
juring them would bring them so near together as to exhibit 
the central black. 

For the denser medium I have used a diamond witli a sur- 
face of about inch in diameter, mounted in a ring: for the 
use of which 1 am indebted to the politeness of William John 
Broderip, Esq. Vice-President of the Geological Society. 
When the lens and prism were placed on this, a small system 
of rings was seen perfectly distinct and well termed, the dia- 
meter of the fifth ring not exceeding ^ of the diameter of the 
surface. 

These rings were examined with the combination of tour- ' 
maline and doubly-refracting prism that 1 have described. 
When the angle of incidence was small, the rings formed by 
light polarized perpendicular to the plane of reflexion w'ere 
seen sufficiently vivid, with black centre, accompanied hy the 
other set of rings which were faint. When the angle of inci- 
dence reached the polarizing angle of the glass, the first set of 
rings disappeared. On increasing the angle, the first set of 
rings was again seen with centre while. In the most favour- 
able state, the first set of rings was much more faint than the 
second, but not so faint that there could be the slightest doubt 
upon the fact of the existence of the rings and the w hiteness 
of the centre, as I saw them repeatedly witli every change in 
the arrangement of the apparatus, and saw a succession of 
several rings. Tiic white spot appeared larger than the dark 
spot in the other sot of rings, but this I imagine is ow'ing 
merely to tlie undefined nature of the spots, and to the circum- 
stance that, in a)3preciating their comparative extent, the eye 
always gives ciedit to the brightness for a greater surface than 
it can properly claim. In respect of dimensions of correspond- 
ing parts, 1 could see no diflereiice. On increasing the angle 

* I may here mention a curious circumstance which occurred to me in 
the use of this combination. After leaving the prism, with the lens hanging 
to its lower surface, for one or two day«, the water contracted itself to a 
spot (having partly gone olF, I suppose, by evaporation) of about 4 inch 
in diameter, its outline following most accurately the course of one of the 
rings (I think the third) even in its deviations from symmetry. In this state 
I was not able to move the lens upon the prism, though 1 applied a force 
parallel to the surface of the prism bufficiently great to shiver large splinters 
from the lens. On dipping them into water they instantly dropped asunder. 
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of incidence, the first set of rings again disappeared, and re- 
appeared in great brilliancy, the centre being now black. 

1 am willing to think these experiments important, because 
they bear immediately upon a part of Fresnel’s theory which 
has always appeared to me most liable to objection, namely, 
the formulae for the extent of vibration in reflected and re- 
fracted rays. On the truth of Fresnel’s general tlieory as a 
mere geometrical representation, namely, that light consists of 
transversal vibrations, and that polarized light is light in which 
all the vibrations are perpendicular to the plane of polarization, 
I shall say nothing, because I do not think it will be doubted 
by any one who is well acquainted with the experiments and has 
examined their ag>'eemcnt with calculation. But on the theo- 
rems for intensity in reflected rays, &c. involving points of the 
greatest obscurity, and supported only by very forced suppo- 
sitions, any one may 1 think '^wilh reason be sceptical. The 
phamomena described here and those described in a former 
paper (On a remarkable Modification, &c.) depend entirely, 
in theory, upon the changes of sign of certain quantities which 
enter into Fresnel’s expressions for these intensities. With 
respect to the absolute measure of the intensities I can say 
nothing, except that the general appearance of the brightness 
is sufficiently in accordance with the law. On the whole 1 
think that these experiments give great probability to the 
truth of the formula considered as a general law : and that 
they establish with certainty that part of it which implies that, 
after passing a certain angle, the direction of the vibration in 
the reflected ray (considered with respect to that in the inci- 
dent ray) is reversed. 

Observatory, Feb. 4, 1832. CJ. B. AlRY. 

Postscript . — Since the above account was written 1 have 
(with a favourable sky) seen the white-centred rings many 
times, and several times with a doubly-refracting prism only, 
unassisted by a tourmaline. In examining one part of the 
phiBnomena, I find that there is a disv ordniice of a most curiou.s 
kind from what the strict theory had led me to expect. 

When the light is incident at the polarizing angle of the 
glass, the rings, so far as I can see, vanish totally. Though f 
nave looked several times with the most scrutinizing attention, 

1 have not been able to see the least trace. If the angle of 
incidence is gradually increased till it exceeds the polarizing 
angle, the black-centred rings disappear gradually without 
altering their size (a considerable quantity of light being still 
reflect^ from the diamond) and white-centred rings of the 
same size appear in their place, without any intermediate 
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stage except a total absence of rings. From the agreement of 
this with theory 1 conclude that the polarization of light at 
the inner surface of glass is (to the senses) complete. But at 
the polarizing angle of the diamond the case is perfectly dif- 
ierent. On increasing the angle of incidence till it exceeds 
this angle, the white-centred rings do not disappear, but the 
first black ring contracts so as to leave no central white, and 
becomes itself the black centre. After this there is no mate- 
rial change : 1 find, however, that the black centre of the rings 
produced by light polarized perpendicular to the plane of re- 
flexion is always (beyond tbe polarizing angle of the diamond) 
sensibly larger than the black centre of the rings produced by 
light polarized in the plane of reflexion. 

The nature of this transition from rings of one character to 
rings of the opposite character appears to me to be, theoreti- 
cally, extremely curious. As the rings do not disappear, it is 
plain that if light polarized perpendicular to the plane of inci- 
dence (or whose vibrations are entirely in that plane) is inci- 
dent at what is called the maximum polarizing angle of the 
diamond, a portion of it is still reflected. Still, however, on 
increasing the angle of incidence the character of the rings is 
changed : and this takes place at an angle where (so far as we 
are entitled to conclude) there is nothing peculiar in the re- 
flexion from the glass; and we are tliereforc compelled to 

admit, that the incident vibration beings .mu — -• {vt — x )^ 

A 

when the angle of incidence is increased so as to exceed that 

2 T 

angle, the reflected vibration is changed from + p , sin — 

• 2 TT 

{yt — x) to — <7 . sin — - — x). A similar change takes 

{ )lace at the polarizing angle of the glass : but there, as we 
lave seen, the transition from + p\.o — q\s effected by pass- 
ing through 0, or by the entire cessation of reflexion at one 
angle of incidence ; which is not the case at the polarizing 
angle of the diamond. How then is the gradual change from 

+ p sin (u / — jf) to — 5 ^ . sin (o/— j:) to be explained? 

A A 

1 answer that the phaenomena prove that it follows from a 
gradual change of phase, while the coefficient is not much 
altered. In other words (neglecting the trifling alteration in 

the coefficient) the quantity -f- p sin — (o/ — x) is changed 
!o -- p sin I — x), not by the disappearance of^^, but by 

A 

K2 
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the expression assuming tlie form p sin 






} 


where ^ increases from 0 to Tliis may be popularly ex* 
plained in the following manner. The common Newton’s 
rings, formed between two lenses, are produced by the inter- 
ference of the light reflected from the lower surface of the 
upper lens with that reflected from the upper surface of the 
lower lens. Now if the upper lens be raised a little, or the 
lower depressed a little, the rings contract. As the only im- 
mediate effect of depressing the lower lens is to cause the light 


reflected from it to describe a longer path, or to have its phases 
retarded, it appears that a contraction of the rings may be 
considered as the effect of a retardation in the phase of the 


light reflected from the low-er surface. The contraction of the 
rings then in passing the polarizing angle of the diamond re- 
quires us to admit that the ph^se of the reflected light (the in- 
cident light being polarized perpendicular to the plane of the 
reflexion) is, on increasing the angle of incidence by a few 
degrees, retarded nearly 180°. 

The retardation, however, is not quite 180°. For if it were, 
the character of the rings would be exactly changed, so that 
the proportion of the size of the central black spot to that of 
the first while ring would be the same as that of the central 
w'hite spot (before tlie change) to the first black ring. But av 
the central black spot formed by rays polari/cd pcrpcndicular 
to the plane of reflexion is distinctly laigcr than that formed 
by rays fiolarized in the plane of reflexion, it seems that the 


black ring has not contractecl comjiletely, or that the alteration 
of phase is not quite 180°. This reasoning it must be con- 
fessed is not certain, as the same thing would be explained by 
supposing a small alteration of phase in the light polarized in 
the plane of reflexion. I may mendon here, that in the New- 
ton’s rings formed between two lenses of the same kind of 
^lass, the central black spot in those formed by light polar- 
ized perpendicular to the plane of reflexion is larger than in 
those formed by the light polarized in the plane of reflexion. 

If, while the white-centred rings are under examination, 
the tourmaline and doubly-refracting prism are turned round, 
the rings become faint, but do not disappear, and are changed 
into black-centred rings by the contraction of the rings. 
This is exactly similar to what takes place when a lens is 
placed on a metallic surface, and it proves that (as in the 
former paper), while the aii^le of incidence is a few degrees 
less than the maximum polarizing angle of the diamond, the 
phase of light polarized perpendicular to the plane of re- 
flexion is more letarded than the phase of light polarized in 
that plane. 
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I have not found an}' variation in these results from chang- 
ing the position of the plane of reflexion on tlie diamond 
surface. 

The result of these experiments and reasonings may be 
thus stated. 

1. Wlien the angle of incidence is less than the maximum 
polarizing angle of the diunjond, the nature of its reflexion is 
similar to that of metallic reflexion : the phase of vibrations 
in the plane of reflexion being more retarded than that of 
vibrations perpendicular to the plane of reflexion, but per- 
haps by a smaller quantity than in reflexion from metals. 

2. In the neighbourhood of the polarizing angle, the nature 
of the reflexion is different from any that has hitherto been 
described. The vibrations in the plane of reflexion do not 
vanish, but on increasing the angle of incidence by three or 
four degrees the ))hase of vibration is gradually retarded by 
neuily 180^. In the reflexion of light whose vibrations are 
perpendicular to the plane of reflexion, there is no striking 
difleience between the effects of diamond and those of glass. 

3. For angles of incidence greater than the polarizing angle, 
there is no sensible iliflcrence between the effects of diamond 
and those of glass. 

I may remark that the extent of vibration in the plane of 
reflexion may be represented thus (the formula being purely 
empirical and given only for illustration). The vibration in 


the incident light being a sin 
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light is 
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where b is always small but never = 0, and is perhaps con- 
stant. 

The conclusions at which I have arrived are at variance 
with one of Sir David IJrewsler's (Phil. Tiaiis. 1815). Sii 
David Brewster's character as an experimental philosopher 
stands desert t^dly so high, and my estimation of his accuracy 
(as observed by myself in the repetition of many of his expe- 
riments) is so great, that I think it necessary to point out 
distinctly the nature of this disagreement. 

Sir David Brewster states that homogeneous light is com- 
pletely polarized by the diamond at the proper angle. I have 
made no experiments here witli homogeneous light, and 1 
know that, on account of its extreme faintness, liowever ob- 
tained, little confldence can be placed in results which depend 
only on the evanescence of the reflected light. But the phic- 
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nomena observed by me are entirely inconsistent witli this 
supposition. If honio^neous light were used, then (on this 
supposition) the bright-centred rings would disappear and 
black-centred rings would succeed them as at the polarizing 
angle of the glass. If white light were used, the rings in the 
neighbourhood of the polarizing angle would be wholly co- 
loured, and on changing the an^e the intensity of the differ- 
ent colours in each ring would alter, but there would be 
nothing like contraction. Thus at a certain angle the bright- 
est part of the red would be at the centre of the spot, and its 
faintest part would be in the first ring; while for the blue tlie 
places would be reversed : on increasing the angle the bright- 
est parts of both would be in the first ring. Whereas in my 
experiments there was no discoverable alteration in the co- 
lours of the rings, there never was seen u bright red centre 
surrounded by a bright blue ^ing ; but the rings, without 
changing their character as to colour, diminished steadily till 
the central spot was ns it were squeezed out. Whether the 
only diamond which I have used may (mssess any peculiarity 
which distinguishes it from those used by Sir David Brewster, 
I cannot say. Meantime I may observe, that the singularity 
ill the reflexion at the surface of the diamond makes it not 
improbable that there may be some singularity in the refrac- 
tion also, and renders a more extended inquiry into the laws 
both of its reflexion and of its refraction highly desirable. 

Observatory, Kcb. 16, 1832. G. B. AlBY. 

VII. On certain Defects in the British Almanac, Bj/ 
B. Bevan, Esq, 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

T S it not worthy of remark, that an Almanac published under 
the patronage of so learned a Society as that established 
for the Diffusion of Useful Knowledge, should continue to 
be published without giving suri’ s declination i It cannot 
surely be owing to a want of room, when two pages per month 
arc appropriated to the calendar. 

The patrops of this publication must be aware of the im- 
portance of this information to all persons who may wish to 
become acquainted with practical astronomy. The declination 
of the sun is independent of the latitude of the place, and 
therefore will serve for all the British dominions ; whereas 
the table of ** sunrise’* and sunset” can be true only for the 
particular latitude of the place for which it is calculated, and 
can be of little, if any practical use; — at least, a general table for 
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any year in the miscellaneous matter after the calendar would 
be quite as useful as the two columns now occupying part of 
each monthly space: for many reasons this supplementary 
table would be better, as it might be given for different lati- 
tudes, instead of being confined to one latitude. Is it pro- 
bable that one person in ten thousand of all the inhabitants 
of London ever observe the rising sun? or would without 
considerable inconvenience be able so to do if inclined ? 

Every astronomer knows that the time of the sun’s rising is 
influenced by many circumstances; such as the elevation of the 
horizon, the density and temperature of the atmosphere, and 
upon the latitude of the place. It might be asked, what part of 
the sun’s disc is to be the index of its rising or setting ? In a 
popular view, the first and last appearance of the sun would 
be considered the time to be observed ; whereas I presume 
it is intended by the tables to give the time of the centre pass- 
ing the sensible horizon, which differs considerably from the . 
first anrl last appearance. If any person should rely upon 
setting their watch or clock to true time by the use of the 
tables published in the British Almanac, they would be de- 
ceived ; whereas if they gave, like other almanacs, the sun’s 
declination for each day, any person with a little knowledge 
of astronomy would be able to obtain his time by an observed 
altitude of the sun, at any time of the day. 

If room is wanted, it might be obtained bv removing much 
t)t* the present contents of the first page of the month to the 
^Supplement. 

The places of the planets might also be given in a more 
iiseiiil tbr.ii than in the vague and general manner now done 
at the head of the first page. 

’I'he constellations in wJiich the planets arc to be found, 
occupy a portion of each monthly department. We might in- 
quire the use of this vague information. Will any of the read- 
ers of the British Almanac be able to see either Mercury or 
Uranus from such a notice ? Whereas if the right ascension 
and declination of the planets were given four or five times 
in the month, any person might be able to find them at proper 
seasons. 

Want of room cannot properly be urged as a reason for 
the omission of useful matter; as many things are given in the 
calendar part of the almanac which would be quite as well in 
the Supplement, or in the Companion. 

1 would not be understood to assert that the planet Mer- 
cury cannot be seen with the naked eye, although it is an 
object seldom seen, in consequence of its proximity to the sun; 
yet there are generally a few days in the year when this planet 
may be easily seen ; and it would be no discredit to the Bri- 
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tisli Almanac to point out those chirrs, a"nd the jmsitioii in 
which it will be visible. 

Dec. 14, is:);!?. 

VIII. On the Theory of Magnetic Electricity, J5j/ Mr. William 
Sturoeon, Member of the British Association for the Pro- 
motion of Science : Lecturer at the Hon. East India Com- 
pany s Military Academy, Addisconihe, ^c. ^c. * 

[With Figures ; Plate I.] 

*^riE original plan which I had prescribed to myself for 
the publication of my investigations on the distribution 
of magnetic polarity in metallic bodies, was that of first de- 
scribing all those eyperiments which appeared to me to be the 
most interesting, with such explanatory remarks and practical 
rules for their exhibition os were necessary to their being pro- 
perly and easily understood ; alid afterwards to offer such the- 
oretical inferences, with observations, as naturally presented 
themselves to my mind whilst contemplating the curious and 
novel phenomena which these inquiries elicited: and in order 
that the arrangement might be the more regular, uniform, and 
intelligible, 1 placed the experiments on iron in the earliest 
part of the detail. According to that plan, there would have 
been another communication previous to that which I am now 
writing, which would have continued, and perhaps conqileted 
the detail cl my former original experiments. Since sending 
my last communication to the pressf, however, I have had an 
opportunity of perusing a paper containing the detail of the 
more recent experiments of Mr. Faraday, published in the Phi- 
losophical Transactions for the present year; and finding that 
several of the experiments there detailed, although performed 
with somewhat different arrangements of apparatus, are inti- 
mately connected with those of inine already ))ublished, and 
consequently with those also which 1 have not yet described, 1 
have been induced to deviate from my original plan, and to 
offer more early in the scries than 1 had intended, those theo- 
retical elements of this new brunch o* physics, of which all the 
rules hitherto advanced for the exhibition of the phasnoniena, 
however important they may appear in a practical point of 
view, are but the mere consequent subordinate results. 

Before proceeding further, however, w'iththe principal object 
of this communication, 1 must beg permission to observe, that 
notwithstanding the title under which I have hitherto published 
my investigations on this subject is perfectly unobjectionable, 
and also sufficiently comprehensive and explanatory for all 

* Communicated by the Author, 
t Phil. Mag. and Journ. of Science, vol. i, p. 31. 
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the pliaenomena exhibited by the deflections of the magnetic 
needle ; the more recent discoveries of the electric spark, and 
other electrical pliaenomena by the same mode of excitation, 
(which have completely verified my anticipations as to the 
real character of the excited force which operates on the 
needle,) require to be arranged under another, and a very 
different head. Magnetic Electricity is an appellation which 
compreliends, and may very conveniently serve to express 
generally^ every class of phamomena hitherto developed by 
magnetic excitation of the electric matter, whatever may be 
the character or form of the metal employed. It wil| there- 
fore be more consistent with simplicity to confer on the whole 
that general afipellation ; and to designate, if necessary, each 
individual class of pliasnomena by its respective characteristic 
properties. Precedents of this kind, distinguishing various 
classes of pliumomena, are abundant in scientinc nomenclature, 
and cannot in this instance be reasonably objected to. 

Considering therefore that Magnetic Electricity is an appel- 
lation at once emphatic, intelligible, and expressive of the ex- 
citing agent, I have been induced to publish my theoretical 
views of this subject under that general head. Moreover, it 
so happens that the laws ot this species of electric excitation 
are not peculiar to the display of one class of plmmomena 
only, but are applicable to the development of every fact 
hitherto discovered in tins branch of physics. It does not 
therefore require that one mode of excitation should be ol>- 
served for the production of the electric, and another iiifide 
for the production of the magnetic effects; but merely a diver- 
sity in the arrangements of the apparatus : for wliatever be 
the character of the phiriioraena to be exhibited, the same 
laws of excitation are unitbrmly to be observed, — a circum- 
stance which affords another and very powerful argument in 
favour of the adoption of the general significant appellation 
Magnetic Electricity, 

Researches in magnetic electricity have hitherto been con- 
fined to the disturbing of the natural equilibrium of the electric 
fluid residing in metallic bodies, and perhaps other conductors 
of electricity, by means of certain movements of those bodies-, 
with regard to natural or artificial magnets ; and some very 
curious facts have been discovered by these modes of experi- 
menting. 

It is certainly something to discover new facts, and some- 
thing more to point out rules by means of which the novel 
phamomena may be uniformly exhibited. It very often hap- 
pens, however, that in this stage of the inquiry, the develop- 
ment of the most beautiful and interesting part of the science 

Third Set ies. Vol. ‘2. No. 7. Jan, 1833, F 
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is but half accomplished. There is still something more to 
be done. A process of ratiocination has yet to be exercised, 
frequently above the sphere of the mere experimenter, which 
conveys the ideas far beyond the simple exhibition of phaeno- 
mena. Such sublime investigations, if successful, unfold and 
penetrate into the more recondite recesses of nature; transport 
the mind to the very source from which emanate proximate 
and unerring fundamental laws, and display in superior radi- 
ance of philosophic light the modus operandi by which the 
dormant powers are impelled into activity, and exercise their 
dominion over the resulting obsequious plnenoiiiena. 

1 believe it is generally admitted by writers on magnetism, 
that a steel bar in a state of polari/utiou is surrounded on 
every side by the magnetic matter, frequently called the 
magnetic ^uviuw^ w Inch forms to the bar a species of mag- 
netic atmosphere. This point being granted, it will be a 
matter of no conseijuence to the present undertaking, whether 
this effluvial matter be stationary ns regards the magnet, or 
whether, as some have imagined, it be continually flowing 
from pole to pole : it will be sufficient for the present purpose 
to consider it as consisting of exceedingly minute, polarized 
particles, emanating i in mediately from the surface of the. steel; 
— concessions of no novel character, and such, 1 imagine, as but 
few will be found willing to deny. 

With regard to the distribution of the virtual intangible 
magnetic particles in the vicinity of the bar, we cannot perhaps 
be more correctly directed for information than by examining 
attentively the arrangement of fine particles of iron, when 
gently and promiscuously scattered on paper, beneath which 
is placed a magnetic bar : for, notwithstanding the magnetic 
matter itself, — in consequence, perhaps, of the exceeding mi- 
nuteness of its particles, — escapes the cognizance of vision, the 
distribution of the ferruginous particles being accomplished by 
its polarizing efficacy, may very justly be considered as the 
true representative of the distribution of the virtual intangible 
magnetic matter enveloping the surface of the steel. 

Now, as those elemental magnetic intangibles are polar, 
their poles will necessarily be arranged according to the im- 
mutable laws exhibited by visible tangible magnets; to which 
they are the main-spring of all their energies, and the only 
active agents by which their mysterious pha^noniena are called 
forth, as displayed in the silent motions of the passive obedient 
steel. Regular concatenations of alternate north and south 
poles will, by their mutual attraction, pervade every part of 
the magnetic elFIuvium as decidedly mid us uniformly as iu a 
consecutive series of polarized ferruginous bars. 
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Under these considerations it will readily appear, that all 
the elemental magnetic particles enveloping the north -portion 
of a regularly magnetized bar of steel will have their south 
poles directed towards the surface of the metal, and con- 
sequently all their north poles will be directed outwards in 
every part of the arrangement. Precisely the reverse of this 
distribution of poles will take place in the magnetic matter 
enveloping the south portion of the steel ; so that in this case 
the north poles will be directed towards the south portion of 
the metal, and consequently all the south poles will be turned 
outwards. 

If now we contemplate the arrangement which would take 
place in the vicinity of one polar portion only, of a piece of 
steel, supposing it to be uninHuenced by a pole of the other 
kind, we shall discover, by the laws of magnetics, that the 
polar affections of the enveloping magnetic matter will arrange 
the particles of which it is composed, into radial polar lines, 
emanating from every part of the steel surface ; for, as each 
individual line will be formed by the attachment of a conse- 
cutive series of dissimilar poles of elementary particles, the 
remote extremities of all these virtual magnetic lines will 
become similarly polarized ; in consequence of which, they 
will have a constant tendency to diverge from each other. 
Hence if we be contemplating the north polar portion of the 
steel, the remote extremities of the virtual magnetic lines will 
be north polar \ but if it bethesowM portion of the steel which 
conies under consideration, the remote extremities of the 
magnetic lines will be south polar. Hence also, the lines of 
magnetic action which envelop a bar of steel disjilnyiiig two 
poles only, may be divided into two distinct classes or sy- 
stems ; one of which may be called north polar, anil the other 
south polar. If it were possible that either of these systems 
of magnetic lines could be displayed separately and indepen- 
dently of the disturbing force of the other system, those lines 
would be perfectly straight, or without flexure in every part 
of their course; that is, they are naturally right lines', and if 
the magnetized body weVe a sphere, the virtual polar magnetic 
lines would radiate in right lines from every part of its surface. 
(See fig. 1. and 2. Plate I.) 

Hitherto I have endeavoured to explain what 1 consider 
radiating magnetic polar lines, emanating without obstruction, 
from a magnetized piece of steel, under the supposition of its 
being unipolar on every part of its surface : but as no piece of 
steel, of whatever form it may Ire made, has yet been known 
to exhibit one uniform polar state, but on the contrary, each • 
piece of magnetized steel invariably displays a plurality of 
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poles, and one, at least, of each description, — it will next be 
necessary to take into consideration in what manner the two 
systems of polar matter aflect each other, and in what manner 
the elementary polar lines of each system become deflected 
out of their natural rectilinear course by their mutual attrac- 
tion of each other. 

If fine .steel w iron filings be gently scattered on a sheet of 
card paper, under which is placetl a bar magnet, they will inj- 
mediately become polarized by the iti/luence of the magnetic 
matter enveloping the bar; and if they be slightly agitated by 
hitting the paper a few geiiHe taps with a pencil or other .such 
light body, they will become arranged in multitudes of ex- 
ceedingly fine lines, some of which will be straight, and others 
curvf'd, as in fig. .'1. Con.spicuous lines, each with a dash 
across one of its extremities^ are drawn, to show their general 
positions in each system. 

In this arrangement of the ferruginous particles we have 
perhaps a pretty correct picture of a longitudinal section of 
the distribution and arrangement of the intangible niagnetic 
matter envelo))ing the steel bar. Near to, and aroiinil the 
extremities of the bar, the two systems of 2 >olar lines proceed 
in their natural rectilinear direction ; but those yolar lines of 
each system which arc more vicinal to the neutral point, or to 
the neutral line e q, which crosses the centre of the bar, in con- 
sequence of presenting poles of difTerent characters outwards, 
do, by their mutual attractions, aberrate from tlieir natural 
course, and bend or incline towards each other; forming curves 
of difterent degrees of flexure, according to the powers of their 
reciprocal forces, and their distances from each other. If the 
steel bar be cylindrical, and imilbrmly ruagnetized on every 
side, then, whatever longitudinal line of this magnet be turned 
upwards, or towards the paper, a similar arrangement of /;o/ar 
lines will be exliibited, demonstiating in the most satisfactory 
manner that the virtual polarizing magnetic matter completely 
envelops the ierriiginous cylinder. Fig. 1. and 2. represent 
the distribution of fine particles ot iron when strewed on paper 
above the end« of the cylindrical tnagnei. 

Fig. 4*. is a representation of the arrangement of fine par- 
ticles ot iron, strewed tni paper above a horse-shoe magnet, 
which affords a tolerably exact idea of the direction ol the 
invisible polar magnetic lines as they are distributed in the 
plane of the magnet. Fig. 5. represents the arrangement and 
distribution of iron filings, scattered over a transverse section, 
or over the poles of the same magnet. 

In fig.*. it is observable that the magnetic polar Ihies exhibit 
the greatest degree of aberration from their natural rectilinear 
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direction, in front.ol the metallic poles ; whilst but very trifling 
deflections of \S\e polar lines are to be seen, along the edges of 
the magnet : even on the outside of* the limbs the aberrations 
are much less than those exhibited on the surface of the bar 
magnet fig. 3. at similar distances from the' poles. 

In this case the magnetic polar lines maintain their natural 
rectilinear direction, even at considerable distances from the 
extremities of the metal, and particularly between the limbs 
of the magnet; 'in consequence of the two systems emanating 
from the metallic surface in diametrically opposite directions, 
anti meeting each other, as it were, in the same rectilinear path. 
On the outside of the limbs, the aggregate of the two systems 
of polar lines, in the plane of the magnet, are not only so far 
separated from each other as to be little affected by their mu- 
tual attraction, but are also so situated with regard to the 
tri^sverse curvilinear forces (see fig. 5.), that they form a 
series of resultant right lines in the plane of the magnet. 
These lines have, however, a small degree of flexure from their 
natural course,' arising from their mutual attractions in the 
direction of the metal, which bend them a little towards the 
centre of the magnet. 

Having thus illustrated what 1 consider to be the virtual 
polar magnetic lines, and also their most usual arrangements 
in the vicinity of steel, or other ferruginous magnets, I now 
propose to show that the excitation of magnetic electricity, 
and also the direction of the currents excited, are referable to 
the agency and position of these polar magnetic lines alone ; 
without any regard whatever to the poles, figure, or position 
of the steel which they envelop ; any further than as those lines 
are casually arranged on its surface, by the diverse arbitrary 
forms and proportions it is so frequently made to assume. 

fTo be continued.] 


XI. Notes on the History of English Geology. By 
M^illiam Henry Fitton, M.D. E.R.S. S^c*. 


(Concluded from vol. i. [>. 4.‘>0.] 
(With a Plate.] 


geological publications of Mr. Smith gre now so well 
* known, and the progress of the authop\s researches has 
been sketched with so much truth and spirit by Mr. Sedgwick, 
in one of his addresses from the chair of the Geological So- 


* [The whole of the subsequent pdjros, ns wjell as some passnjtes in the 
preceding parts .of this paper, which ate lietwecn brackets, are recent 
additions to the original as re[)riiitecl in ]>)?].} 
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ciety *j thkrtfaj^ ibllowmjr pages will be little .mere than ff state-* 
merit ofcl^eS'and^dfcuinMtarices connected wiih^thuudiffusion 
ofhis'View^, which is known to have liad .great e^Ssct ip the 
advd^1eni€nt of the silbject in this country^ ^turu ilie appear*' 
anceoF’hi^ geological map in 1815': and such a stateiDcnl the' 
writer of these pa^es is enabled to give upon the best authority, 
thixiugh the kinciiiess of Mr. Phillips of the York Institntion, 
who' has enU'gstccl to him several original maps ami other 
papers, of very early date, prepared- chiefly by Mr, Smith 
mmself at various times. The collection however, unfortn- 
natbly, is but a part of what it was originally ; several of the 
documepfs having been lost on Mr. Smith’s removal Jrcm> his. 
residence in Loudon in 1819. t , 

The best mode of intioducing the information contahieVI iiv 
these papers, will be to prefix a brief notice of Mr. Smith’s 
progress, drawn up in very unpretending language by hinisilil^ 
about the year 1804. 

“ In 1787, at the age of eighteen, I became an assistant of 
‘ Mr. Edward Webb, land-surveyor, and was employed in the 

* survey of estates and the inclosure ofextehsive^sommons and 
‘ open fields in the counties of Oxford, Warwick, Worcester,. 
‘Gloucester, Wilts, Hants, and Somerset; which embraced 

* all the strath, from the red-marl at Inkborough, and Hugby» 

‘ near Alcester, to the sand and gravel over chalk at Dibdvn, 

* between the New Forest and Southampton. 

“ In 1789 I first saw' the red-marl at Inklmrough, and 
‘ made many inmiiries respecting it and the lias, and its clan's 
‘ contiguous. 1 he latter were further noticed on setting out 
‘ the allotments of ipclosure at Great Kinton, Warwickshire, 

‘ and also the red- marl on the road to Warwick. On the lat- 
‘ t^site of lias, there had recently been an experiment for coaL 
“ In ^1790 I particularly noticed a boring for coal on the 
‘ very different soils of the New Forest. All the varieties of 
‘ soil in so many surveys were particularly entered ; ami, from 

* still more juvenile habiu, some of the organized fossils^ as the 
‘ anomia, and guoitstone, or flat echinus of >lie undei* oolite r 
‘ and employed ill the fields; I observed n^stoiie in tho^e parts 
‘ would set an edge. to a knife'. Tlie.chollu 'with which 1 wrote 
‘ and drew rude n^gures^ and the black' flints used in striking 

* fire with.steel, IjTien also learnt camp by the drivers , of stage- 
‘ waggons frQnfStokencharcli Hills ;‘,wbich chalk hills 1 pass- 

* ed in my way te and from I^olidou, when between twelve and 
‘ fo&riaeri years of age. 'The aurfa^e of the country from 
‘ XIoodon'to Bath, and from Warwick to Southampton, being 
‘•familiaf to me before 1 settled in ’Somersetshire, I was struck 

. V. ^ , 

. . • See Phrl. Mngj. .*vnd .^nriaU, N.S. yol ix. p. 972. 
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* with the ceincidence^of certain part? thereof, and'fhe^hiilat 

* nature of its sojl and rocks; and ‘ particularly wk^ <ht» re- 

* gular beds of liii&'liniestone in the .cjtiai'ries, -between Qath 
‘ and Stowey, an estate of Lady Jones, whiqbil went iw> surv 
‘ vey ; and was* Surprised to find the red-marl of that place 
‘ and High Littleton, — so evidently the »meas that of^Wilr- 
‘ wickshire, not similarly used for marling land, Coal, was 
‘ worked at Hi^ Littleton beneath the red earth. 1 was de^ 

* sired to investigate the collieries, and state the particulars to 
‘ my employer. My subterraneous survey of these ooal veins, 
‘ with sections which I drew of the strata, sunk tlirpugh in,th9 
‘ pit, confirmed my notions of some regularity in the matter' 

* of the hills above the red earth, which they wer^in the ,ha- 
‘ bit of sinking through; — but bn this 1 began to thinks for 

* myself. 

“ My observations on the superposition and continuity of 
‘ the strata were greatly extended in 1 792; and iu the folloi^ing 

* year, by taking levels for the proposed Somersetshire canal, 
‘ 1 proved the red-marl, lias, blue-marl, and inferiorvoplite on 
‘ the tops of the highest hills to be generally inclined towards 

* the east : and this notion of a general declination -appeiired 
‘ to hold through all the vaVieties of strata in the considerable 
‘ extent of counti^ before noticed ; and other levels tjQwn two 
‘ parallel valleys m the same stra'tu seen^ed further to confirm 
‘ the general notion. It then became u consideration how I 
‘ could best represent this ordet of superposition, — cemtinuity 

* in the course, and general eastern declination, of the strata 
‘ successively teriiiiiialing at the surface of tlie^earth. 

“ After attending the Somersetshire Coal Bill in Parliament, 
‘ 1 was appointed, with two gentlemen of the Committee, to 

* gf) on a tour of observation on canals. Both these gentle* 
‘ men were coal-owncrs, and workers tliereof, which induce^ 
‘ them, as curiosity did me, to keep separate memoranda of ml 

* the collieries in our route : bat my more eager object was the 
‘ verification of the preconceived order of superposition con* 

tinuity and declination of the strata.^ 1 had generally 
‘ look-out seat in the chaise ; and on,a journey of upward? of 
‘ 900 miles, commenced in August, and extemied to New* 

* castie-upon-Tyne by one route, and^back by another, J re* 

* turned to Bath the end of September 1794, withoutJ^npm-^ 

‘ municating to my fellow travellers anj^ of iny nuqierbusobr 
‘ servations, which confirmed the geueraf princi^^ • befores 
‘ entertained. ' ‘ t ^ 

“ For six years I was the i^sident engineer oh t]i| Somei^et*' 
‘ shire coal canal, which put my notions of ^coaPstratificatiort 
‘ to the test of excavation ; aiid 1 geni ally pointed oyt to con* 
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* tractors and others, who came to undertake the work, what 

< the various parts of the canal would be dug through. But 

* the great similarity in the rocks of oolite,ion and near the end 

* of the canal toxyara Bath, required more than superficial ob- 

< serration, — to determine whether those hills i^ere not com- 
‘ posed of one, two, or even three, of those rocks, as by the di- 

* st\nctions of some parts seemed to appear. These doubts 

* were at length removed by more particular attention to the 

* site of the organized fossils, which I had long collected. 

* This discovery of a mode of identifying the strata by the 

* organized fos»ils respectively innbedded tiierein, — the shurp- 

* ness of those in their primitive sites, contrasted with the 
‘ same fossils rounded and water-worn in gravel, led to the 
‘ most important distinctions ; which at once seemed to clear 

< away the rubbish and common stumbling-blocks in geology. 

I'hus stored with ideas, which J knew not how to make 

* publicly or privately useful, on behtg introduced to Dr. An- 

< derson, then at Bath, and to the Rev. Benjamin Richardson, 

‘ and the late Rev. Joseph Townsend, I was induced by the 
‘ late Mr. Davis to make known to them some of my dis- 

* coveries. Dr. Anderson pressed me for a map and somege- 
‘ neral account of the stratification of England, to publish in liis 

* Recreations on Agriculture, and sent me the first and second 

< parts of that work : but getting into a variety of business, in 

< draining land, 8cc. in remote parts of England and Wales, 
my correspondence with the Doctor ceased, without my com- 

* plying with his wishes. — 1 became intimately acquainted with 

* the two other gentlemen, and opened my mind fully to them ; 

‘ and at the Rev. J.Towiisend’s house drew up the first tabular 

< account of the order of strata, with the organized fossils by 

* which they are respectively identified, in all the hills around 

* Bath. From hence the information spread like a circle upon 

* water; for my two sanguine friends thought reniuneration for 

* my discoveries was sure to follow the putdicity of information 

* so useful and important. 1 found, however, 1 had still to 

* work my way, against that stream of difficulties which musf 
‘ ever attend the pursuit of such objects by a man like me, 

< who had not property sufficient to publish it. 

“ The utility of such discoveries in draining and otherwise 

* improving land, induced some gentlemen or the neighbour- 
‘ hood to put them to the test. This new occupation threw me 
‘ in the way of T/W. Coke, Esq., who, during his stay at Bath, 

* visited the agricultural improvemeftts on Thomas Crook’s 
‘ estate at Tytherton, where I was employed. From hence I 
‘ went into Norfolk ; and thence soon 'after to W’^obum, where 

I conceived the complete drainage of Prisley Bog, the site of 
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Mr. Elkington’s l 1 nsllct•c'^s{■ul cNpoi Miicnts, and the further 
‘ converting much of it into excellent water meadow, would 
‘ have iniiured me the Duke of Bedford’s patronage. But here 
‘ my hopes of remuneration vanislied with the public loss of 

* that great man. 

“ Business of all sorts connected with the stratification of the 
‘ country pressed upon me; and some of iny friends thought 
‘ the retaining of such information would insure me more 
‘ advantages in my profession than I should derive from the 
‘ publication thereof; and the late Duke of Bedford himself, in 
‘ a long interview with him on the subject but a fortnight be- 
^ fore his death, said, the publication would be better deferred 
“ a few years, as 1 should have the more opportunity of per- 
“ fecting my sj'stem, and the public mind would be better pre- 
“ pared to receive it.” Mr. Farcy was then the Duke’s agent, 

* and w'as anxious to liecome acquainted with the subject of 
‘ strata; which, at the Woburn, Molkham, Smithfielil, and 
‘ Bath agricultural meetings, 1 scrupled not to explain very 

* freely; and to eliiciilate by general and local maps of the 
‘ stratification. Mr. Farey, and his friend Mr, Bevan of Leigli- 
‘ ton-Beaudesert, who immediately after became an engineer, 
‘ liad very extensive practical lessons, at the Duke’s request, 
‘ as I was informed, in the vicinity of Woburn, the Dunstable 
‘ chalk hills, and on other strata of the vale of Aylesbury, — 
‘ confirmed by a collection of the organized fossils by which 
‘ all these strata are respectively identified. 

“Thus before 1803, I had fully taught, in the field, the 
‘ practice of tracing all the strata, and of identilying them by 
‘ the organized fossils, fr<an the highest in the series over chalk 
‘ down to the coal,” 

In another paper, which seems to have been intended for 
publication, as part of a narrative of his earlier progress, after 
alluding to his surveys during the years from 1787 to 1790, 
Mr. Smith thus states more fully the result of his proceedings 
at 1 ligh Littleton. 

« But the discoveries of regularity in the strata, which 

* more particularly induced me to pursue the subject of geology 
‘ to such an extent, chiefly originated in 1790 and 1791, in siir- 

* veys of estates and collieries in Somersetshire, where 1 found 
‘ at High Littleton the same red earth sunk through for the 
‘ coal. The order of superposition in the coal-measures or 

* strata perforated at each pit in that neighbourhood, seemed 
‘ well known to some of the colliers ; and on drawing a sec- 
‘ tion thereof, with nine veins of coal, 1 was naturally led to ask, 
« — Whether the superincumbent strata, rising into hills from 
“ 200 to 300 feet above the months of their coal-pits, were not 

Third Series* Vol. 2. No. 7. Jan. 1833. G 
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“ also rcf^ulur ? — 1 was constantly told — there was “ nothing rc- 
“ giilar above (he red ground,” which in their sinkings varietl 
‘ iiiuch in thickness; nor could they tell which way the coal 
‘ would pitch, until the red earth was sunk through. This did 
‘ not deter me from pursuing my own thoughts on the subject; 
‘ and in 1792 and 1 79.'3, the general declination of the superior 
‘ strata to the cast or south-east was verified, by a survey and 
‘ levels continued many miles through the adjoining country, 
‘ for a canal purjmsed to be made in the vicinity of Bath. 
‘ Ascertaining this fact by my spirit-level, in three parallel 
‘ vales some miles apart, — that the lias and freestone of the 
‘ Slone-brash lldls, which were previously well known to 

* me, had such a general declination, — I soon applied these 
‘ notions to all the extent of country before mentioned ; and 
‘ began to delineate on maps the courses of the strata; and 
‘ constantly traced ami retraced the order in which they would 
‘ be intersecteil in making the canal. 

“ The su]ierintendencc and execution of the canal I had 
‘ before surveyed confiriiied the notions previously formed of 

* the strata ; and the canal excavations, and the new quarries 
‘ opened, produced organized fossils, for the identification of 
‘ several sti'ata, which coulil not have been otlierwise distin- 
‘ guished. 

“ These fossils were collected, written upon, and preserved 
‘ in the order of strata, as vouchers thereof; and in dune 
‘ 1799, a written account of these discoveries, in a tabular 
‘ form, was given to three scientific gentlemen, the Beii- 
‘ jamin llichardson, the Uev. Josejih 'rownsend, and William 
‘ James, Esq., from some of whom manuscript copies w'ere 
‘ multiplied and extensively circulated. 

“ This paper, printed in the oiiginal form in the Memoir 
‘ which accompanies the map of tluj strata, shows also the dis- 
‘ covery of regularity in the courses of springs; which soon be- 
‘ came an irnporlant branch of my mineral surveying. 'I’lins 
‘ knowing how to distinguish upon the surface the courses of 
‘ the impervious stratii; — and that the w^ater which falls from 
‘ the heavens is collected in the cavities of rocks and other po- 
‘ rolls strata, on the siibterrene surface of the impervious, and 
‘ thus forced to run out on the soil, I considered myself qua- 
‘ liried for the business of a drainer ami general improver of 
‘ land ; and in the extensive prosecution of such works, many 
‘ of the very best local observations have been made.” 

It appears, therefore, that Mr. Smith’s researches began 
among the Coal-tracts; and no better school can be imagined 
for insti action in the phenomena and relations of strata. Not 
that in many other portions of the series of secondary rocks 
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equal regularity may not beobseivccl, with equal care; but 
simply because the cotnnicrcial value of the coal is great 
enough to justify a large expenditure of capital in those ope- 
rations of surveying and levelling, which are indispensable to 
the perfection of geological maps and sections. Among the 
documents connected with this early period of his incpiirics, 
is a section of strata sunk through for coal, at Pucklechurcli 
in Gloucestershire, in which a considerable depth of lias and 
red-marl is represented nearly in a horizontal position reposing 
directly upon coal-strata, which are highly inclined. 7'he 
drawing is very well executed, and could not fail to suggest 
to Mr. Smith the important fact, that these two groups of 
strata are, generally, unconformable in that part of England : 
— but in this we have already seen that he was distinctly an- 
ticipated by Mr. Strachey. 

Another document still preserved, of about this date, is a 
part of a colon retl section, from the chalk-downs near Salisbwy, 
to the coal-measures near Bristol. What remains of this draw- 
irig goes down to tlie red marl, and gives in detail, with very 
little room for correction even at the present day, the out- 
crop of the several beds, as they appear along the main road 
through Norton, Hinton, Broadfield, and Mitford. A single 
transverse section of this kind on a well chosen line, it is ob- 
vious, is suiricieiit to unveil the whole structure of any strati- 
licd count! y. 

15y his intnuluction to the llev. Ijcnjamin Richardson, of 
I'arleigh near Bath, in 17i>.9, he acquired one of his most steady 
and disinterested friends. When this gentleman, who had been 
hinisjlf a zealous geological inquirer, first showed his col- 
lection ot I’ossils to Mr. Smith, the latter began immediately 
to ])lacc them in the order of the str.'ita, to the extreme asto- 
iiidimcnt of the collector, at the new light thus suddenly 
thrown upon a subject wiiicli he had long and successfully 
studied in other points ofviewu By Mr. Richardson, Smith 
was made known to Dr, Anderson, who, forcibly struck by 
the novelty and importance of his discoveries, urged him 
to prepare an account of them lor publication in a periodical 
work on Agriculture, and its kindred branches of know- 
ledge, in which the latter was at that time engaged * ; and 
with this reijiiest Smith made some preparations for comply- 
ing. But the task of composition w'as new to him, and by no 
means acceptable. If De Saussuro (with all the advantages 

* “ Itccruatioiis in Agriculture, Natural History, Arts, and Miscellaneous 
* Literature : by James Anderson, Id, i).” London 1730, &c, 
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education and leisure) felt tlie iniperfections of his own 
clear and eloquent style% a man like Smith, engaged in la- 
borious business, and struggling with difllcultics, may well 
be allowed to tremble at the prospect of appearing, for the 
first time as an author, and on a subject upon which he felt 
his reputation must ultimately depend. He says himself, in 
one ot his letters, — ‘ Many of the better learned in the world 
‘ might deem it the height of folly, for a man who has never so 
‘ much as received a common grammatical education to at- 
‘ tempt to instruct the public.* 'I'hc work of composition, 
therefore, went on but slowly ; and in reply to pressing letters 
from Dr. Anderson during the autumn of 1799, there is a 
draft of an answer from ISmith apologizing for this delay, and 
stating that without aid and instructions he w’as much at a 
loss to arrange his papers in such order as would make them 
fit for publication : ‘ But, * life continues, ‘ had not business 
‘ and a multiplicity of concerns diverted my attention more 

* than usual from the pursuit of my favourite subject, you 
‘ might before this have been in possession of such remarks 
‘ as I shall be happy to consign to your care, for the good of 
‘ the public; conscious that they may at senne future petiod be 
^ found of muck more value than may at frst be pcrceivedf by 
‘ those who have nut been accustomed to view things in the same 
‘ light as 1 have done for some yeats past. Yet, * he says, in 
a draft of {mother letter, ‘notwithstanding all the time and 
‘ thought I have bestowed on the subject, and the case with 

‘ which 1 can trace each stratum distinctly from the chalk hills 
‘ (f this country dovm to the coal, — 1 find it still difhcult to be 
‘ described in writing, without entering into the niinutije of 
‘ the subject much further than I fear would be consistent 
‘ with your plan.’ 

The expected memoir never n;ude its appearance: But the 
suggestion of it seems to have had the effect of inducing Mr. 
Smith to put his materials into somewhat better arrange- 
ment, and to hasten the pioparation of his ma))s and papers, 
several of which bear date soon aftci this j)criodt. 

In 1 799 also, he was introduced by his friend Richardson 

• “ Quant a mon style, je ii’en ferai point I’apologii* . je ronnois ses iin- 
‘ ncrfL'ctioni. ; mais, plus excr^e a ^ravir les rochers, qii’a tourner ct polir 
‘ jos phrases, je nu me biiis uttuchc qu'u rendre L-lnircment Ics cibjets que 
* j’ai vus, ct Ics impressions que j*ai scntics.” — Voi/ngcH dans IcsAljies. 4to. 
Discour^ prelimiiiaire : tom. i. p. xx. 

t A letter froiii Mr. C’niwshay of Merthyr, in the beginning of 1804, 
states that Dr. ’I'nrtoii of Swansea was at that tiine ready to Itccunie the 
editor of Smifli’** woiKi; but iiolliiiig la'*lhcr appeals to have been done 
in that 
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to llic Itcv. Joseph Townsend, of IFdth ; at whoso house the 
former wrote, from Smith’s dictation, and at the suggestion of 
'J’own.spjjd, that “ Tabular View ” of the order of tlie strata in 
the vicinity of Ihitli, with their respective organic remains, of 
which the original is now in the museum of the Geological 
Society. A copy of this very remarkable document is inserted 
in the present paper (see the Table in p. 4 6 and 47) ; and it is 
unquestionably one of the most striking examples of elaborate 
and successful research whicli the history of geology affords. 
It will be j)erceived, as Mr. Sedgwick observes*, that the suc- 
cessive groups from the chalk to the coal-measures inclusive, 
arc here denoted by series of numbers ; the author not having 
then decided upon those names for them which he subse- 
(piently adopted, and which still forui a part of the geological 
nomenclature of England. 

From such interviews, and from excursions with Smith 
himself in the neighbourliood of Bath, Mr. Townsend became 
lully possessed both of liis princi[)les, and of tlie detail of his 
results: and the knowledge thus acquired he published sub- 
secjuently (in 1813) in a volume, already mentioned; — which, 
notwithstanding the incongruity of its title, and the introduc- 
tion of a great deal of extraneous matter, is the best exposi- 
tion of Smith’s labours that has ap})eared. But it is to be 
lamented, if Mr. Townsend’s )>urpofec was to place the works 
of Smith effectually before the public, that he did not choose 
lor his book a title and ostensible subject more congenial : 
since in its actual form, there was nothing to attract an un- 
learned reader desirous of obtaining geological information; 
— and much to re]jel those wlio were ac(|uainted with geo- 
logical history, and with the unhappy results of that alliance, 
w'hiil^ is professedly the object of Mr. Townsend’s volume 
to siip])ort. 

At this period, 1799, Mr. Smith had coloured geologically 
the old county survey of Sornersetsliire, and a small circu- 
lar map of the country around Bath ; both works of great 
merit ; — the latter especially, giving proof of extraordinary tact 
in detailing the minuter divisions of strata. I'lic original of 
this circular map has lieen presented to the Geological Society, 
and is now in their Museum. 

Mr. Richardson now justly felt, tliat the time was come when 
Smith was called upon to assert his claims to his own dis- 
coveries; and on the pressing suggestion of that excellent 
iriend, a Prospectus was published and extensively distributed, 

* Giioloyical Soc. Piocccdiiigs, 1831 ; and Phil. Mag. and Aiiniils, N.S. 
vol. ix. p. 276. 
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ill June 1801, for a work, to lie entitled, ‘ Accurate Delinva- 
‘ tio 7 is and Ecsci'iptions of the natural oiAcr of the various 
‘ Strata that are found i/i different parts of England and Wales, 
‘ vaith pi'actical OhsiTvations thereon — and an agreement was 
made for its publication with a London bookseller. The sub- 
scription filled readily ; and tlie author appears at this time 
to have applied himself seriously to tlie task of publication ; 
several dilloreiit sketches of memriirs, and coloured ma})s 
of various sizes, still existing, whicii bear the date of that year 
(1801). One of these, a coloured cojiy of the Index to Carey's 
England, wliich has been presented to the Geological Society, 
is alone sufficient to prove the great extent to which the 
order of the strata had been ascertained at that period : and 
among other documents of this ilate in Mr. Smith’s posses- 
sion, are two copic^ of Carey's larger map, on a scale of fificeii 
miles to an inch ; — one of them, uiicoloured, having the lines of 
outcrop of some of the strata cut through, so that they can be 
raised above the general level* ** of the jjaper, the other coloured 
geologically, and differing very little, even in the more com- 
plex parts in the interior of tlie south of Lnglanil, from the 
more finisheil map, published sevc*ral years afferwards. In 
the North also, the line of the oolites in Yorkshire, derived 
principally from notes taken during the author’s excursion of 
1794, deserves, in tlie opinion of a very coinpetcnt judge, to be 
contrasted with a less accurate colouring of that counti y, sub- 
sequently published by Mr. Smith himself in 1821. 

One of the chief defects in all these maps is, that the tract 
between the North and South Downs of Kent, Sussex, &c. is 
erroneous: being coloured, in some co})ies, of the same hue 
with the beds above the chalk; while in others, althougli the 
outcrop of that stratum tow ards the Wealds is expressed, the 
subjacent beds arc not detailed. Nor do the colours, in any 
of the maps now referred to, extend to Cornwall, the greater 
part of Wales, or the north-western counties of England. 
With these exceptions, the maps of this early date do not 
suffer by comparison with any of the more recent publica- 
tions; and the great difficulty of the oolitic tracts in the in- 
terior seems to have been nt that is.ne completely overcome. 

Among Mr. Smith's remaining papers, arc several frag- 
ments intended for a Memoir to be connected with the map 
and sections ; one especially, in his own writing, whicii 
contains a “ Plan ” in detail *, wi^h several pages of a preface 

* Tlie paper here referred to is as follows : the date is 1 801 . 

* Plan of the work : To be divided into 'I’wo Parts. — 

** The First of which should treat of the structure of the earth, or general 

* disposition of the most remarkable known strata, collected from tlie best 

* authorities, and arranged according to the order discovered in ICngland ; 
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and introduction : and these, with some slight defects or rather 
peculiarities of style, are of such value, that it is much to be 
lamented that the undertaking was not completed. 

The failure of the bookseller who was to have published the 
intended work, most unfortunately defeated this project of 
publication : but it is clear that Mr. Smith was then in posses- 


* and the Second should enter into the particulars of each stratum, with 

* the fossils and iniiierals that have hitherto been discovered, with their 

* connection and dependence one upon another. Though it is impossible 

* for the labours of an individual ever to accomplish n tTiousaiidtli part of 

* what is proposed by this section ; yet when a system is established which 

* has Nature for its prototype, every one will be enabled to contribute his 

* mite, and carry it on from time to time, till after ages may get a tolerable 

* description of the habitable world, 

** Many sections of the strata, in di^rent directions, will be necessary 

* to show their various inclinations, lii the general section, each principal 

* btiatiiiii should be niinihered; with progressive numbers, beginning at 

* the eastern strata of the kingdom ; or, till tliat can be accurately ascer- 

* tuined, at some stratum that forms a grand feature therein. As for in- 

* stance, the chalk which I would call No. 1 ; and those lesser strata, 

* which are contained within it, or generally attached to it, or form any 

* subdivisions therein, — 1 would call l.a., 1. b., l.c., A:c. If any thin stra- 

* turn should be omitted, or a new one discovered, it may be bi ought into 

* those numbers, by making it 1 a a.. See. 

** After the general section of a country or district, should follow a 

* large section of each strutiim, with its concomitant small strata : with 

* drawings and descriptions of such peculiarities as the principal stratum, or 

* those connected with it, are found to contain ; whether the exuviae of 

* marine animals, vegetable impresNions, or fossil wood, coal, and metal of 

* every description. 

“ The same numbers which refer to the section, may refer to an explano- 

* tioii of the chemical properties of each substance, so far as discovered. 

* This may be placed at the end of the book, or make a seiiarate volume ; 

* where those properties may be more minutely examined than can con- 

* sistciitly be done in the body of the work, — which is intended to form a 

* true representation of the order of Nature, with no more digressions from 

* the main subject than are absolutely necessary to make it intelligible. 

* Plates should be bound up at the end of each volume, in a peculiar man- 

* ner ; these, as well as the strata, to make them more striking, should be 
' coloured. 

The Second Kectiun of the work may be divided into chapters, each 

* stratum making a chapter or division, to which its name in conspicuous 

* characters should stand as a title. The names of particular substances 

* described in this division should also appear conspicuous and striking 

* as well as I he places they are found at, or near to ; and a more particular 

* secUon will accompany each part of the work, with the map divided into 

* squares, or published in parts ; which may be united together, and form a 

* complete map and general section on a large scale. — [Query, Map of each 

* stratum ?’] 

“ The chemical part, which refers to the other by the numbers, may be 

* arranged tinder the heads Iron, Coal, Limestone, &c. By this means 

* those veins which lie very distant from each other, will admit of an easier 

* comparison. This should form a summary of the more useful minerals." 
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sion oi sucii documents, in a state fit for their appearance, as 
to embrace all the lending facts, and a great part of the detail 
of what has since been made known on the stratification of 
England. Had he published, as he could have done, at tliis 
period, lie would have stood alone, and anticipated all com- 
petition by several years ; and his work would have given an 
impulse to the subject, the effect of which it is now impossible 
to appreciate. But it is equally clear that, long before the map 
and sections ilid issue front the press, quite enough had been 
done by Mr. Smith himself, and by many of those to whom 
he communicated his observations, to diffuse a knowledge of 
his principles, so witlely and effectually, as nearly to amount 
to a publication of them in England. 

Though tlefealed in his purpose of making his discoveries 
public, in the best and least disputable form, by the unfore- 
seen and critical event above mentioned, he does not seem 
to have been dispirited, or to have changed his habit of im- 
parting his knowledge without reserve. He continued to ex- 
hibit his maps, sections and specimens as usual, and to explain 
his views to all who were desirous of becoming acquainted 
with them. Full of his subject, overflowing with information 
long familiar to his own mind, but in the then existing state of 
geology quite new to his contemporaries, he could not help, in 
fact, diffiising what he knew : and in some instances about this 
period he was very forlunate in these communicatioii.s. 

“ I think (Mr Bevan mentions, in a letter to the writer of 
this paper) ‘ the first of niy acquaintance with Mr. Smith was 

* in June 1801, at the sheep-shearing of the late Duke of Bed- 

* ford at Woburn Abbey. 

“ After dinner I observed a person at the table exhibiting 
‘ some papers with sketches of the stratification of England. 

« 1 did not observe any of the company appear to notice with 
‘ much interest or attention the sections, or attend to Mr. 

* Smith’s theory ; and he was on the point of folding up his 
‘ papers, with little hopes of engaging the attention of any of 
‘ the company, when 1 rccjuested him to allow me to examine 

* them, which lie seemed pleased U. do. From that time our 

* acqiuiintance has continued to the present lime. 

In the course of auout half an hour, 1 learned from him 
‘ the outlines of his discovery; — pretty nearly ecjual to all that 
‘ has l)een since made known, except as to detail. 

“ 111 the evening of that day I called at Woburn, on my 
‘ friend Farey ; and explained to him the theory of Smith, 

< and assured him that 1 had compared it with many facts 

* within my own knowledge in the neighbourhood, and found 

* it fully to agree with them. Mr. F. did not coincide with 
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^ me at that time ; but soon ailerwards he entered into the 

* system with great pleasure. 

** In January 1802, at the Duke of Bedford's request, Mr. 

* Smith came to Woburn, to investigate the stratification of 

* the southern parts of tliis country, and the parts of Bucking- 

* hainshire adjoining. The letter announcing the arrival of 
‘ Mr. Smith, is dated 23rd January 1802, inviting me to join 

* them on the lullowing Monday, to spend three or four days 

* on a geological survey, to commence near Dunstable, at the 
‘ foot of the chalk hills, and thence to Weiidover, Aylesbury, 

* Quainton, Winslow, Leighton, 8cc. In this survey we loaded 
‘ ourselves with fos.->il.s and specimens; — and thus commenced 

* our geological experience under the guidance of the founder 
‘ of the system. 

More investigations of this nature would have followed, 

* but for the death of the Duke of Bedford, under whose kind 
‘ patronage, and at whose expense, the first survey was 
‘ made.” 

The picture given in the beginning of these passages is 
very striking. Those who are acquainted with the imperfect 
didiision of geological knowledge in England even at the pre- 
sent day, can imagine what it must have been to deliver a 
lecture on a new geological s^'stem, alter dinner, to an assem- 
bly of English farmers at an agricultural meeting, more than 
thirty years ago; nor can they be surprised at the result de- 
scribed by Mr. Bevan. Yet even there this zealous devotion 
and enthusiasm were not without reward : lor Smith then made 
one convert of such value as to compensate for the inattention 
of many of his reluctant' hearers. 

Mr. Farey was another pupil who became known to Mr. 
Smith about the same time : and in a letter to Sir Joseph 
Banks, giving an account of the geological excursions men- 
tioned by Mr. Bevan, Mr. Farcy states, that he had then 
seen in Smith’s possession a coloured geological map, of very 
large size, (about 7^ feet by 5 feet,) on which the outcrop of 
the several strata was delineated ; and that Smith had given 
him information of peculiar value on the distinctions between 
the sujxu'ficial accumulations of clay, loam, and gravel, and 
the same substances in the form of regular strata. 

In May 1 804, lie attended a meeting of the Board of Agri- 
culture ill London, for the purpose of exhibiting his maps and 
sections, and of explaining his views, and was requested by the 
Board to prepare a specific statement of his researches. At 
the Woburn sheep-shearing ofthe same year, a paper was drawn 
up by Sir Joseph Banks, and a sum of money raised, by sub- 
scription from the Duke ol' Bedlord and other eminent and 

H 2 
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patriotic persons, for the double purpose of publishing Smith’s 
works, and of compensating the autnor, — on the ground timt 

* the expenses he had incurred in travelling and in sacrihciiig 

* time that ought to have been altogether devoted to his pro- 

* fessional duties, were not likely to be repaid to him by the 

* profits of their publication.’ In the course of this year also 
his collection of specimens was removed to his house in 
London ; where it was seen and examined by many of the 
persons interested in the subject ; among whom were several 
of those who afterwards became leading members of the Geo> 
logical Society, on the institution of that body in 1807. The 
collection was subsequently (1806) purchased by Government 
for the British Museum, where it now remains. 

In the mean time, this continued delay in the publication of 
works so long announced, must have appeared unaccount- 
able to those who were not acquainted with the circum- 
stances ; and as the hopes of Sh communication from the author 
himself had been so often disappointed, it was not to bo ex- 
pected that other persons should abstain from applying the 
general principles which had been so freely diilused. Those 
who, from indolence or a fastidious desire of perfection, or — 
as in the case of Mr. Smith, from a combination of unfor- 
tunate events, — too long delay the appropriation of what they 
have done, must be content to run the risk ol seeing their 
discoveries brought forward by other persons. Nor would it 
be just or reasonable, without the strongest evidence, to doubt 
the fairness of such rival claimants. The history of every 
science abounds in examples of coincidence in discovery, pro- 
duced by accident, — by the natural course of imjiiiry, — or by 
the effect of hints so very slight, as not to be appreciable even 
by those who act upon them. 

During the latter years of Mr. Smith’s progress in England, 
the French naturalists had been mtenliy occupied in the ex- 
amination of their own country: and in 1810, Cuvier and 
Brongniart published an abstract of their celebrated work on 
the environs of Paris*, which was followed during the next 
year by the volume itselff . Of a v ork so well known, it is 

* E*sai sur la Geographic Miuhalogujue des Environs de Paris. — Annales 
du Museum^ toni. xi. p. 293, &c. This abstract is stated (p. 294-5; to 
have been read to the Institute in 1810: — and the authors expressly say 
that their abridgement was published before the completion of their work, 
— which liadbeen commenced four years before, in 1806, — for the purpose 
of taking date” for their researches. — Quelqws circmstances nmis ohhgent 
de presenter aujourffhui cet abrtge^ et de prendre date pour des recherches aussi 
longues, 

t Paris 1811. 4to. pp. 278. 
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sufficient to say, that no publication has given a greater im- 
pulse to geological science; — bringing into view distinctly, 
and for the first time, that great class of deposits which con- 
nects the secondary strata with the products of still subsisting 
operations, establishing on impregnable ground the import- 
ance of zoological inquiries to the history of the earth, and 
affording some of the most masterly examples of the investi- 
gation of local details. The principles on which this memo- 
rable work is framed, are precisely those to which Smith had 
previously been conducted, and which there can be no ques- 
tion he had made known extensively in England, so far back 
as in 1799, — superposition of strata, identified by the fossils 
which they contain : and to tliese principles it is plain the 
French philosophers must have been led, by the independent 
inquiries which had been long ^oing on in France, and by 
the better acquaintance of the l?rench naturalists with Wer- 
ner's doctrines as to the order of. formations. After mention- 
ing the steadiness in the order of the strata tliroughout the 
tract which they describe, the authors have thus distinctly 
announced the principle of which they availed tliemselves in 
recognising them. — 

* Cette Constance dans I'ordre dc superposition des couches les plus 
ininccs, et siir unc etendiie dc VZ niyriam^trrs au nioins, est, selon nous, 
nn de^ fails les phis reinarquables qiie nous uyons constates dans la suite 
de nos rcclierclies. 11 doit eii rusiilter pour les arts, et pour lagcologie, 
des consequences d’autant plus interessaiites qu’clles sont plus sdren. 

‘ Le moycn (jue nous avoiis employe pour recuunoitre au milieu d’un si 
grand uoiiibrc de lits calcaires, uii lit doja observe duns un canton tres 
eloignc, cst pris da la nature des fossiles renfeniics dans chaque couche ; 
ces lossiles sont toujonrs gcneralcinent lc» ineinec dans les couches cor- 
rcspondaiites, ct prpsciitcnt des difftVencus despeces assez notables d'lin 
systeme des couches a un autre systenie. C’e-t un signe de reconnois- 
sance qiii jusqu*a present nc nous a pas trompe 

It was not till the summer of 1815, — after an interval 
during which the author had to struggle with many severe 
difficulties and trials, that Smith’s Geological Map of England 
at lust made its appearance, and was followed by the publi- 
cation of the other productions enumerated at the commence- 
ment of this paper. Of works now so long in the hands 
of the public it is needless here to speak in detail ; but for 
the purpose of illustrating the progress of the subject, within 
the limits to which these pages arc of necessity confined, a 
reduced copy of the Geological Section from London to 
Snowdon f has been inserted in the plate annexed to this pa- 

• Essatf^c. — Annales da Museum, xi. pp. 307, 308. 
t This Section, though not published till 1817, had been long before 
prepared. 
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per; so that the series of figures may serve to place before 
the eye of the reader some ot the most important steps which 
geological science has made in this country. The first figure 
of the plate represents a real section, by Mr, Strachey, of 
a colliery in Somersetshire, — in which the relative position of 
the red-marl and superior strata, and of the coal-measures, is 
distinctly seen. The second figure proves that Strachey was 
acquainted also with nearly the whole of the English series 
of strata, though he suffered himself to be called aside from 
the facts, by a fanciful and extravagant hypothesis as to their 
inclined position. The third figure* is that by which Mr. 
Michell illustrates his masterly exposition of the structure of 
the globe. It is in truth an abstract section, on a very small 
scale, of what really exists in nature. The fourth figure is 
Smith’s section of England just mentioned ; and was at the 
time of its publication not only the first and most perfect 
display of the strata of this island ever published, but un- 
questionably one of the most perfect sections of any portion 
of the globe so complex, which ever had been produced. It 
is necessary, for the purpose of rendering the numbers on 
this section intelligible, to subjoin a List of the strata to which 
they refer, and this has been taken from the engraved table in 
Mr. Smith’s memoir connected with his map. [See the List 
at page 55.] The reader will thus be in possession of the 
state of our knowledge respecting the English scries at the 
date of its appearance; and a comparison with the recent list 
of the strata, on the same page, will show the changes which 
the further researches of the last fifteen years have introduced f. 

One remark only may be offered here, with respect to the 
lowest members of the series in Smith’s maps and sections, 
which arc confessedly the most imperfect portion of his 
work;— and though derived from theory, it may perhaps he de- 
serving of attention. It will be seen, even from the section, 
(fig. 4.) that the lines of stratification above the coal-measures, 
and on the east of the districts occupied by the slate and other 
tranaitiou rocks, are nearly parallel ; all declining uniformly 
towards the south of east. But ni such lines are visible to the 
westward : the strata thereabouts are contorted and confused ; 
and it has been doubted whether any such permanence really 
exists among them, as will bear a comparison with that which 
has been sliuwn to prevail among the higher members of the 
secondary series. May it not be inquired, Whether this incoii- 

* From the Phil. Trans, 1760. vol. li. p. 566. 

f The coinciilence of the list of 1815, with the * Tabular view* of 1790, 
(see puses 46 and 47) proves very remarkably the accuracy of the observa- 
tions of that earlier date. 



List of Strata referred to at page Sh, 


S5 


Smith -181 5. 


Names of the Strata on the Map 
and Sections. 


[These upper beds abnve th^ 
chalk not noticed by 



1 l.ontlon Clay 

2 Clay, or Brick Earth 

3 

4 Suntl and light Loam . 


6 Chalk j f'l’l’"' 

I Lower , 

6 Orcen Sand....... 

7 Blue Marl 

8 Sand 


[The JVea/den group not di- 
stinguished by Smith.^ 

i) Portland Roc k 

10 Sand 


1 1 pak.tree Clay. 


^ 12 Coral Rag and Pisolite . 


Sand and Sand-stone 

Dark Blue Slinie 

Kelloway Stone 

Cornbrash 

Sand and Saiid->tuiie 

b'orcst Marble Rock 

Greu,OoHto{g';^Vo;m;" 

f Fuller’s earth & rock 

Under j Oolite 

Oolite y Sand 

’ Marlstone . 


Blue Marl 

, . / Blue 

{ White 

Red Marl and Gy|)'-uui 


29 Magnesian Limoctone. 
Soft Sand-4itonc .... 


30 Coal Districts . 


31 Derbyshire Limestone. 


' 32 Red and Dun>stonc 

I 33 V^arious; Killas or Slate . 
34 Gianite, Sieiiitc, Gneiss .... 


“Marine and Fresh- 
water Strata of the 
Iile of Wight and 
Dorsetshire, &c. 
London Clay. 

^ Plastic Clay. 

I [The Crag of Sufolk, 
^c. is superior to nil 
I the Strata here enn- 
L nieratcd.] 

I Uj)j)er. 

I Lower. 

{ Upper Greensand. 
Gault. 

Lower Green-sand. 

1 rWeald Clay. 

Hastings Sands. 
|_Piirbeck Limestone, i 
f Portland Oolite. * 
Sand, beneath the ' 
Portland Stone. 
Kimineridgc Clay. 
Weymouth Sands 
and Grit. 1 

Coral Rag (Oxford I 
Oolite.) 

Sands and Grit. 
Oxford Clay. 

I Cornbrash. 


Forest Marble. 
Bradford Clay. 
Great Oolite "(Bath). 
Fuller’s Earth. 
Inferior Oolite. 

Sand and Grit. 


riMarl. 

< Blue Lias. 

L White Lias. 
filed Marl. 

) Zechsiein, Conglo- 
L nierate of Exeter. 

Coal-measures. 
Millstone Grit. 

{ Mountain, or carbo- 
niferous Limestone. 
Old Red Sandstone. 
Transition Slates, &c. 
Granite, &c. 
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gruity is not apparent only?, — resulting, not from any want 
of regularity in the arrangement of the lowest beds themselves, 
but from the difficulty of detecting their relations, and our very 
imperfect acquaintance with them ?. If the hypothesis be true, 
which supposes all tlie stratified rocks to have been produced 
by deposition, there is no obvious reason why the order should 
be more constant and regular in one portion of the series 
than in another : — aiitl if (to advance still farther in theory) 
the change in the character of the lower secondary rocks has 
been produced by their proximity to the crystalline, and per- 
haps at one time incandescent, masses beneath them, may 
not distinctive characters still survive, if sought for by re- 
searches sufficiently acute and persevering, to enable us to 
detect those proofs of order in their deposition, — which must 
have been obvious, or at least discernible, at the time when 
they were deposited, and must have remained so, till their 
characters were partially changed? 

This sketch of the progress of geology in England lias now 
been brought down to the period of Mr. Smith's publications ; 
beyond which it was not the intention of the writer to extend it. 
In the course of tlie&e remarks, conflicting claims may possibly 
have been weighed with too much exactness, against obser- 
vations not in the first instance derived from study, but sug- 
gested by sagacity, or almost spontaneously arising from the 
facts as they came into view. It may therefore be right to 
repeat, that nothing has been stated here with any intention to 
question the consciousness of originality, in those inquirers 
whose observations we have shown to have been anticipated. 
And after such a list of authorities as it has been our duty to 
bring together, no better conclusion for this paper can be 
adopted, than a passage from the eloquent and affecting 
address delivered from the chair of the Geological Society, 
in conferring upon Mr. Smith tiic first mark of public grati- 
tude which it was in the powei of that body to bestow. — 
Mr, Sedgwick, while exercising upon that occasion, what he 
justly calls the ‘high privilege’ of rewarding distinguished 
merit, has thus adverted to the labours of preceding inquirers: 
— ‘ The works of tliese authors were, however, entirely un- 
‘ known to Mr. Smith during his early life, and every step of 

* his progress was made without any assistance from them. But 
' 1 will go further, and affirm, that had they all been known 
< to him, they would take nothing from the substantial merit 

* of his discoveries. Forcunately placed in a country where all 
‘ our great secondary groups are brought near together, he 
^ became acquainted in early life with many of their complex 
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* relations :* he saw particular species of fossils in particular 
S group of strata* and. in no others; afid ^ving generalization 
‘ to phsenomena, which men of less origin^ minds would 

* have regarded as merely local, he proved, so early as 1791, 

* the continuity of certain groups of strata, by their organic 
‘ remains alone, where the mineral type was wanting. He 

* made large collections of fossils ; and the moment an op* 
‘ portunity presented itself, he arran^d them all stratigra- 

* phicaUy. Having once succeeded in identifying groups of 
‘ strata by means of their fossils, he saw the whole import* 
^ ance of the inference^ — gave it its utmost extension, — seized 
‘ upon it as the master-principle of our science ; — by help of 

* it disentangled the structure of a considerable part of Eng* 

* land, — and never rested from his labours till the public was 
‘ fairly in possession of his principles. If these be not the 
‘ advances of an original mind, 1 do not know where we are 
^ to dnd them : and I affirm with confidence, after the facts 
‘ already stated, that the Council of the Geological. Society 

* were justified in the terms of their award ; and that Mr. 

‘ William Smith •was the first in this country to discover and 

* to teach the identification of strata, and to determine their 

* succession, by means of their imbedded fossils*.* 


X. OtiaNewOxy-hydi'ogenJet, By 3, V.\3Mii'EL'L,Esq.F»R,S, 
Prof, Chem. Kin^s College^ T.ondon, 

To R, Phillips^ Esq. ^c. ^c. 

My Dear Sir, 

¥ SEND you herewith a drawing of a jet for the combus* 
tion of any inflammable gas with oxygen, which I have 
found extremely useful, both in original research, and in com* 
niodiously exhibiting a variety of instructive class experiments. 
Several of my friends have adopted it at my suggestion, and 
are equally pleased with it; and 1 have in consequence been 
so* often applied to for a description of the arrangement, that, 
siHpfple as it is, I cannot but think that an account of it may 
be acceptable to many of the readers of your Journal. The 
‘drawing repres^ts it entire, and in section, and of two thirds 
of the' original size: ab is a jet of brass, to be connected, by 
means of the stop-cock c, and flexible pipe, with a gas- 
holder of oxygen gas. This is fixed by means of a screw g, 

' 'It 

* Address of Mr. Sedgwick, as President cf the Geological Society, on 
awarding the first Wollaston medal to Mr. William Smith.—Proceedings 
of the Girological Society, 1831, pp. 273, 274. — See Phil. Mug. and 
Annals, N.S. vol. ix. p'. 273. 

Third ^ies. Vol, 2. No. 7. Jc.n, 1833. I 
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in the centre of another jet ef, (only seen in the section,) and 
connected by means of the lateral arm and screy rf, with an- 
other gas-holder of hydrogen gas ; or with, what is better still, 
the pipe of a coal-gas burner. Tlie second jet thus, forms an 



exterior coating to the first; and when the inflammably gas 
flows through it, and is ignit^ at the orifice^ a stream of oxy- 
gen may be directed into the interior of the flame by means 
of the latter with any required degree of force. 

All the eflects of the oxy-hydrogen blowpipe may thus be 
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prtf Juceil with the neatest convenience and safety ; and that 
upon a scale which it would not be prudent to adopt with 
that instrument. When coal-gas is used, the change in the' 
colour of the flame indicates with great precision the exact 
amount of oxygen which is suflicient to insure perfect com- 
bustion ; anil by these means I readily effected the fusion of 
100 grains of clippings of platinum into a perfect button, 
with an expense of less than three pints of oxygen gas. The 
aperture of the jet did not become, during the process, hotter 
than the hand could bear. The combustion of the gases is 
thus rendered so extremely manageable and oeconomical, that 
I have not the least doubt that l)y the proper arrangement 
of three or four such jets, the waste cuttings of platinum which 
are formed during tiie working of that metal, and which at 
present can only be worked up by redissolving tliein in acid, 
might be readily melted togetlier, and applied to profitable use. 
f have succeeded in melting together a considerable quantity 
of the grains of crude platinum, after digestion in nitric acid ; 
but the button was perfectly brittle under the hammer. 

By placing the end of the jet /jA within a lantern provided 
with a pniabolic reflector, and exposing to the flame upon a 
pin of platinum a small fragment of lime, I succeeded perfectly 
in exhibiting the beautiful experiment of Lieut. Drummond’s 
light; and can produce a prismatic spectrum almost equal in 
brilliancy to the solar. By concentrating the rays of light 
from the same source by means «>f the lenses of a solar micro- 
scope, phos])lK>rns may be inflamed, and chloiide of silver 
blackened ; i.flbi'diiig a beautiful illustration of the conversion 
of heat, w/iic/e will not pass though glass into heat which will 
pass though glass, with all the properties of solar heat, by the 
radiating power of a solid undergoing no chemical change 
whatever. 

The same jet when supplied with common air from the 
gas-holder, instead of oxygen gas, serves the purj»oses of a 
very convenient blowpipe ; and I have taken the opportunity 
which this a{)paratus has afforded me, of trying upon a small 
scale the experiment of heating the current of air which sup- 
plies the combustion, upon tiie principle which has lately been 
applied with such great success at the blast-furnaces of the 
Clyde Iron-works, according to Mr. Dunlop’s patent. 

For this purpose 1 connected the jet ba with a brass tube, 
seven inches long, which I heateif nearly to redness ; but upon 
passing a current of air through it, it issued at the orifice at 
a temperature, I think, below .^00°. When the flame of coal 
gas was supplied with this current, the temperature of a pieefe' 
ofplatinum exposed to it visibly exceeded the temperature 
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of the same piece when the fiame was fed with cold air ; but 
I did not succeed in melting it. A piece of platinum foil, 
however, showed signs of fusion upon its edges. By heating 
the current of air to a still higher degree, by exposing it in 
its course to a larger and a hotter surface, I should not despair 
of accomplishing this object. 

Indeed, since 1 have had the good fortune to show that the 
highest temperature of our furnaces does not, probably, ex- 
ceed 3500° Fahrenheit, instead of 22,000°, at which it has 
been, till very recently, estimated *, it is easy to understand 
how a supply of air at 600° or 700° may increase their effi- 
ciency ; and that a like augmentation of temperature bears a 
considerable proportion to the melting point of cast iron reck- 
oned at 2800°, which would be perfectly insignificant if the 
same point were 1 8,000°. 

I remain, my dear Sir, yours very truly, 

King's College, Dec. (ith, 1832. J. F, DanieLI.. 


XI. On the Existence of a Real or Imaginary Root to any Equa- 
tion, Bij R. Murphy, Esq. M.A. Fellow of Caius College^ 
Cambridge f . 

T ET f{3c) = 0 be any given equation ; put x ^ p-{-q si !• 
Then giving to p and q all possible values, there must be, 
amongst the values oiy' {r) which result, some one exactly = 0. 

For if not, if we reject all the imaginary results, there must 
be some one amongst the real ones nearer to zero than any 
other ; let the values of p and q be then P and Q, and let 
R be the value of the function. 

Let h be an indefinitely small quantity, then changing P 
into P+A, R would be changed into R + A A" (retaining only 
the lowest power of h). 

But if we change simultaneously P into P-f-A cos and 

‘JT — — 

Q into Q+ A, sin-p the whole increment to « or P+ Q -v/ — 1 

is then A (cos -h ^ — 1 sin ; and consequently f{x) 

or R would become R + A A" ( cos -- + s/ — \ sin - \ 

' M n ' 

= R-AA* 

* See Prof. Daniell's papers on his new Register Pyrometer, in Phil. Mag. 
and Annals, voi. xi. ; and Piiii. Mag. and Joiirn. of Science, vol. i. — Edit. 
t Communicated by the Author. 
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If, therefore, the change first effected does not give a result 
nearer to zero than R, the second one and vice versd ; 
contrary to hypothesis. 

Hence the propos ition must be true. 

Cambridge, Dec. 20, 1832. 

XII. Notice respecting the determination of the Geographi^ 

Positions of the Village of Chamouni, and the Convent of me 

GrandSU Bernard. By I. D. Forbes, Esq. F.B.S. L. ^ E.* 
A MONG the instruments with which I provided myself 
before leaving Britain, was a portable altitude and azi- 
muth circle, constructed for me upon Captain Rater’s prin- 
ciple, by Mr. Robinson, precisely similar to that which ac- 
companied Captain Parry upon his last journey towards the 
Pole. It is considerably larger than the instruments usually 
made by Mr. Robinson of this form, and proportionably more 
perfect. The circles have a diameter ot inches, and* are 
divided to 15". The azimuth circle has three verniers; that 
for altitude, two. Two telescopes accompany the instrument, 
with three simple eye-pieces, and a diagonal one. The level 
is an excellent one, and there are various other appendages 
which 1 shall not at present particularize. 

1 intended to use this circle rather as a theodolite than an 
astronomical instrument ; but niy friend Professor Gautier, of 
Geneva, to whose kindness I have been much indebted during 
my stay in that place, suggested that I should make it the 
companion of my journey in Savoy, and determine the posi- 
tion of two^ points of interest, (for neither of which have we 
any direct observations,) Chamouni, and the Convent of the 
Grand St. Bernard ; the last in particular is interesting, from 
the importance which attaches to it as a meteorological sta- 
tion. I readily adopted his suggestion ; and had reason to be 
satisfied with the capability of the instrument to resist shocks, 
having been carried during the greater part of the journey 
upon a mule. The weather at Chamouni was far from fa- 
vourable, and I only obtained two series of simple altitudes 
of the sun on different days, for the time, and three altitudes 
of Polaris at intervals during a cloudy evening. At St. Bel*- 
nard 1 was more fortunate; I obtained corresponding altitudes 
on the evening of the 30th of August, and the succeeding 
morning, which gave the time of apparent midnight: and! 
took eight successive altitudes of Polaris, half with the face of 

* Read before the Royal Society of Edinburgh, December 3, 1833 ; and 
communicated by the Author. 
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the instrument east and half west. The piercing cold of the 
night rendered these observations somewhat difficult, being 
a transition of no less than 60° Fahrenheit, from tlic heat 
under which I had been suffering in the plain a few dajs be- 
fore. The longitudes which lhave deduced chronometrically 
cannot of course be depended upon to great exaclnebs, con- 
sidering the trial to which the instrument is subjected in tra- 
velling on the mountains. The rates which 1 shall give below^ 
wffls how the degree of confidence which may be placed upon 
them. The chronometer was constructed for me with extreme 
care by Mr. Whitelaw, of Edinburgh, an artist whose inge- 
nuity and practical skill will, 1 hope, in due time be generally 
appreciated*^. I have been ))erfectly satisfied with the per- 
formance of this instrument, under a great variety of trials to 
which it has been subjected : the rales I am about to give 
were influenced of course by the incessant jolting of a very 
rough journey, made chiefly on loot, and arc only to be C(jn- 
sidered in reference to such circumstances. 


Geficva, 18.32. — Mean daily rate of chrono- 
meter, August 16 — 18 

From August 1 8 to September 5 (including 

the journey in Savoy) 

From September 5 to September 6 


+ 26 '7 
+ 26 *0 


Chamotmi.-— From August 21? to August 26... +26 *1 

N.B. This unilbri)! rate is surprising, when I st.nte that in 
the interval (August 25) I made the excursion to the ‘^Jarduif 
with the chronometer in my pocket. I should certainly have 
left it behind, had 1 not required it for niagnetical observa- 
tions which I made at the “ Jardin” 


Obsci'vations. 

Geneva, Aug. 18*^ 0*'. Error of chronometer upon mean 

time at the Observatory slow 11™ 46®'2. 

Chamouni. Le PrieurL Aug. 24'* 31™. Error of chro- 

nometer upon mean time by eight simple altitudes of 
the sun ; lour with the limb of the instrument in each 

direction slow 12™ 10**() 

Aug. 26** 4‘’ 48™. By five simple altitudes slow 11 17 ’8 

Aug. 26. Determination of the latitude by altitudes of Polaris, 
Time by Cbron. Face of Instrument. Altitude. Latitude. 

ll'»18“27**5 West. 46 .59' 30" 45°55' U" 

40 19 East. 47 7 30 45 56 40 

47 49 East. 47 9 22 45 56 26 


* A description of his beautiful escapcnient has been given by Mr. Ro- 

bison in the Edinburgh Transaction.., vnl. xt. 
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Face of instrument, West. Latitude 4'5®5SM4^' 


East. 45 56 33 

Mean or latitude of Le Prieure 45 55 54* 


Longitude: E. of Geneva ... 2“ 47**6 = 41^54'^ 

Paris 18 4 

Greenwich 27 25 

St. Bernard. (At the Hospice) Aug. 30** 4'* 28“,andl9**12“. 
Six pairs of equal altitudes of the sun gave for the error 
of the chronometer at midnight slow 9™ 50**2. 

Aug. 26. Dcterjii illation of the latitude by altitudes of Polaris, 
Time by Ciiron. Face of Instrument. Altitude. Latitude. 


S'* 57" 22* 

West. 

46^ 

8* 

45'* 

45° 

50* 

11" 

9 

3 

56 


46 

11 

37 

45 

50 

21 

i) 

15 

25 

East 

46 

16 

30 

45 

50 

35 

9 

19 

.51 

— — 

46 

17 

52 

45 

50 

10 

9 

2.'5 

10 

— 

46 

20 

0 

45 

50 

11* 

9 

28 

17 

— 

46 

21 

30 

45 

50 

26 

9 

35 

59 

West. 

1-6 

24 

1 

45 

50 

0 

9 

43 

20 



46 

25 

15 

45 

48 

16 


Mean with face of instrument, W. (excludingthel . -oeAi iiff 
last value as ditfering too much from the mean j 
Mean with face East 45 50 20 


Latitude of the Hospice of St. Bernard 45 50 16 

Longitude: E. of Geneva ...... 3™ 41**5 = 55* 22" 

Paris 18 58 

Greenwich.. 28 19 


Geneva, Sept. 5** O'*. Error of chronometer upon mean 
time slow 3“ 46**0. 

The following are .some of the positions previously assigned 

to these stations. ^ ^ 

rriew c dc Chamouia. 

Latitude. Long. R of Paris. 

Raymond. Map of the Alps 45°54' 52" 4° 31* 40** 

Map of ^hc kingdom of Sardinia, 

published under the direction >45 58 45 
of Government. Turin, 1819 } 

Map attached to the new Survey'S 

of the Italian engineers. Mi- > 45 52 30 4 33 0 

laii, 1827 J 

Map of Savoy, by Chaix, 1832... 45 55 0 4 32 15 


New determination 


45 55 54 


4 31 0 
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HoijAce du St. Bernard. 

Latitude. Long. £. of Paris. 
Raymond. Map of the Alps...... 45° 52' 30'' 4® 49' 48'' 

Map of the kingdom of Sardinia, 
published under the direction >45 56 30 
of Government. Turin, 1819 J 
Map attached to the new Survey \ 
of the Italian engineers. Mi-^ >45 48 4.^ 4 54 0 

Ian, 1827 ) 

Map of Savoy, byChaix, 1832... 45 52 30 4 50 0 

New determination 45 50 16 4 44 30 

In reducing my observations I have employed the conve- 
nient tables of Mr. Bally, except for refraction, for which I 
took Dr. Young’s table, given in the Nautical Almanac. 
Geneva, 3rd Nov. 1833. 

Xlll. Description of a Species of Natural Micrometer i xoith 
Observations on the Minuteness of Animalcula. In a Letter 
addressed to Sir David Brewster, by George Fairholme, 
Lsq. F.G.S. 

My dear Sir, 

JN the course of a series of microscopical observations, in 
^ which 1 have been of late engaged, accident has thrown in 
my v/ay a species of natural micrometer^ an account of which 
I now beg leave to send you. For though it may possibly not be 
new to one so well acquainted with every thing relating to 
such subjects as yourself, yet I think it worthy of description, 
from its having brought home to my own mind the conviction 
of a fact in nature, which, though we are assured of its reality 
by numerous authors who have written on animalcula, is yet 
almost beyond the range of credibility, unless proved by actual 
demonstration. 

All authors who have treated of microscopic objects, have 
said that there are some animalcula so inconceivably minute, 
that it would require many thousands of them to form the 
size of a grain of sand. Now, although we may be satisfied 
that the extent of created objects appears quite boundless, in 
whichever direction of the scale we may direct our thoughts, 
yet the powers of the human understanding are so much more 
limited, that though the tongue may express it, the mind fails 
in its attempt to conceive defined ideas of organized beings so 
much below the scale on which our common conceptions are 
fofpmed. 

' I have not found, in any author, the mode by which he 
arrived at his conclusions respecting the comparative size of 
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the two objects above named. Leuwenhoek calculates, pro- 
bably from conjecture, that the size of vsome animalcula is to 
that of a mite, as a bee is to that of a horse. 1 think that th% 
following observations will demonstrate the truth of that remark; 
but in a manner more conclusive and convincing than mere 
conjecture. 

In the course of last winter, having observed on a dry and 
frozen gravel walk a variety of small hollows, of a greenish 
colour, it occurred, to me that that tint might have been occa- 
sioned by the scum upon water during the summer ruins ; and 
if so, that it would probably contain animalcula. 1 accordingly 
scraped ofFa little of the frozen surface, and mixed it with water 
which had been boiled, and in which 1 had previously ascer- 
tained that there were no animalcula. In a few' hours I ex- 
amined a drop of this water, and found, as yet, no animalcula ; 
but I discovered a number of rnimife transparent fibres, appa- 
rently vegetable, and to the existence of which, the green tint 
1 had first remarked was probably owing. 1 found these fibres 
transparent : and when view'ed in a certain degree of shade, 

I observed them to be marked throughout their whole length, 
in the must delicate and regular manner, with divisions like 
globules in a hollow lube, each of which was separated from 
another by a space of exactly similar dimensions. In the 
course of a day or two I again examined the water, and found 
in it a variety of animalcula, some of which were the most 
minute 1 had ever observed, except perliajjs those found in an 
infusion of pepf)er. The highest power,'! of a good microscope 
gave me no intbrination as to their form or structure, except 
that they were of an oval or round form, and moved about w’ith 
considerable activity. 

Having near me at the time some sea sand which I had 
been examining, I put a few grains of it into the drop, with 
the view of forming some idea of the comparative, size of these 
minute creatures ; and I then began for the first time to con- 
ceive the possibility of what has been stated by Leuwenhoek 
and others, who have described to us the result of their ob- 
servations in the minute walks of animated nature. The dif^ 
fcrence of size, however, w’as so great, and the angular figure 
of the grains of sand so rude, that 1 despaired of ever advancing 
beyond conjecture as to their actual comparative measurement. 

It happened, however, that a straight piece of the above- 
mentioned graduated fibre lay near one of the grains of .sand;, 
and as the globules or marks in the fibre were as nearly as 
possible of the same .size and shape as some of the animal- 
ciila swimming around, it occurred to me to use this fibre as 
a base on which to measure the comparative size of the two 

Ihird Series, Vol. 2. No. 7. Jan. 1833. K 
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objects. I had then an exactly graduated scale for tliis par- 
ticular calculation; and by taking the square and cubic mea- 
sure of a variety of grains, of different shapes, and striking 
the mean of the whole, I found that instead of many thousands 
of animalcula for the size of a grain of sand, there were from 
one to three millions, necessary to make up the solid bulk. 
For I found the mean of ten measurements to be, 50 of the 
globules, which, with their 50 equal intervals, made 100 for 
the side of a square : the matter therefore s^ood thus ; 

100 X 100 X 100 = 1,000,000. 

But in tins calculation I had by no means taken the smallest 
of the animalcula discernible in the fluid. Many were much 
smaller than those 1 calculated upon; so that ! had thus a 
simple means of proving to demonstration the existence of 
animated beings from one to three miUions of times less than 
a grain of sea sand ! 

By means of a species of micrometer of my own construc- 
tion, of a very simple character, but sufficiently correct for 
all common purposes, I consider the graduation of this natural 
fibre, with the intervals between the globules, to be about 
6(K)0 to an inch ; and as the animalcula on which the above 
calculation was made were of exactly similar size and form, 
we thus 6nd that the space of a common balf>iiic!i die would 
require 27j000,000,000 of these organized beings to compose 
its bulk ! And when we consider that others were distinctly 
visible in the same fluid not more than one third part so large, 
the calculation mounts far beyond the mental powers of dis- 
tinct conception. 

When the microscope thus discovers to us wonders in the 
lower part of the scale of creation as incomprehensible as 
those which the telescope has disclosed to us in the upper ; 
and when we consider that we have no ground for supposing 
that either of these instruments has been yet brought to its 
bip;hest powers, — the boundless extent of the works of the Al- 
mighty is strongly presented to the mind. We thus find 
that all our ideas of magnitude and minuteness are merely 
comparative ; and that when *ve endeavour to extend them 
beypnd a certain pqlnt, we soon become lost in boundless ob- 
scurit}', and find our views of creation terminate in infinity on 
either band. 

1 inclose a small quantity of the earthy matter, in which 
you will £nd specimens of both the fibre and the animal- 
cula. To observe the former in perfection, it may be exa- 
mined very soon after being put in water; but the latter will 
not appear in any numbers, or with much motion, for several 
d^ys. 1 have at prc'sem a glass containing some of the earth, 
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which 1 have kept for about eight months, supplying pure 
boiled water as evaporation takes place. In the course of 
frequent examination during that period, 1 have found many 
different species of animalcula succeed each other; and I 
have even reason to think that different generations of the 
same species have been produced and have disappeared during 
that time. 

I beg you will excuse my troubling you with details, which 
may possess none of the merit of novelty to you. 

Yours, &c. 

Ramsgate, August 18, 1832. George Fairholme. 


P.S. I find the light of a lamp much su- 
perior to thatoftlie sun for microscopical ob- 
servations on transparent or very minute* ob- 
jects. 

A grain of the sand alluded to is about 
the size of one of the small dots in the annexed 
figure, and the zigzag line represents their 
irregular form. 
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LINN^AN SOCIETY. 

Dec. 4. — T3 EAD the Description of a species of Thrush, killed 
Ai. at Heron Court, Hants, in January 1828. By the 
Hon. Charles A. Harris. Communicated by John Curtis, Esq. h,L.S. 

This account was accompanied by a letter fiom Mr. Yarrell, con- 
taining some observations on the bird, which appears to be identical 
with the Java Thrush ( Turdus varins of Dr. Horsfield), a native of 
the Indian Islands, and also of New Holland. The specimen shot 
was in perfect plumage, and had no appearance of ever having been 
in confinement ; but Mr. Yarrell is disposed to think that the species 
may likewise prove to be African, which, if confirmed, would account 
for its appearance on our southern coast. 

Read also a continuation of Dr. Nees voii Esenbeck's paper on 
East Indian Solaneee. 

Dec. 18. — A paper was read, entitled Observations on the 7>o- 
paolumpehtapkyllum of Lamarck ; by Mr. David Don, Libr. L.S.'* 

The Tropieolum pentaphyllum is a native of the countries bordering 
on the Rio dels Plata, where it was first discovered by Coronwraon j 
and from specimens collected by that indefatigable naturalist, the 
figure and description published by Lamarck were derived. The 
trivial names of pentaphyllum and quinatumt given to it by Lamarck 
and Hellenius, are, as Mr. Don justly observes, misapplied to a plant 
whose leaf is merely deeply lobed. Notwithstanding its having been 
described and figured by various authors, and but very recently in 
the Botanical Magazine and Register, Mr. Don appears to be the 
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only one who has seen the ripe fruit, which proves to be a black 
juicy berry, resembling in appearance and favour that of Vaccinium 
MyrtiUus, This remurkable character, together with the valvute 
aestivation of its calyx, Mr. Don considers as amply sufBeient to 
entitle the plant to be regarded as the type of a new genus, for which 
he proposes the name of Chymocarpust with the following essential 
cliaracter : 

Chymocarpus. Calycis {cstivaiio valvata. 

Petala 2. Peticarpium baccatum ! 

The author avails himself of the opportunity of entering into de- 
tails on the natural affinities of theTropa-oIetP, which he is disposed to 
place near to the Capparidecp^ and he points out the many characters 
which distinguish them from the GeraniacceSt with which they have 
usually been as-'oeiated. On comparing them with Hippocastanete, 
the author remarks, many striking analogies present themseives; but 
although the latter family is chiefly distinguished from Troprcolear 
by its arborescent habit, op{;|Osite leaves, and terminal inflorescence, 
he is not inclined to admit that there exists any intimate affinity 
between them. 

Read likewise the conclusion of Dr. Nees von Esenbeck's paper 
on -East Indian Solaneee. 

This paper is entirely descriptive, and its chief ol)ject is to give 
an account of the Solaneee comprised in Dr, Wallich's collections. 
The species, with the exception of Anisodus luridvs^ are referrible 
to old and well-known genern, aiul principally consist of 22 of So- 
larium, 6 of Physalis, and 5 of Datura, The characters and syno- 
nyms appear to be drawn up with much care, and display the research 
and skill of the learned author. 


ZOOLOGICAL SOCIETY. 

Proceedings of the Committee Science and Correspondence. 

July 24. — A. Letter was read, addressed by Sir ¥. Mackenzie to 
the Secretary of the Society, and dated July 16 : it related to the 
breeding of some If'oodcocks, Scolopax rusticola, Linn., at Conan 
on the eastern coast of Ross-shire, the estate of that gentleman. 

For several years past, two or three of these birds have occasion- 
ally been seen in the woods, and about five years since a couple 
w’ere shot just before St. Swithir/s-day : these were, however, old 
birds, and from their being covered with fat, it was evident that they 
had not nestled. The keeper, in fact, had never been able to And 
one of their nests or to sec a young bird, until the present season. 
In two small woods nedr liis house he this year discovered four 
Woodcocks* nests, one having four, and the others three eggs each, 
all of which were hatched and ran. The young birds be repeatedly 
saw before they took wing; and now five or six couple may every 
evening, towards dusk, be observed flying about the lodge as the^ 
paM to their feeding grounds. The old birds give notice of their 
Mprdachby a sharp cry of tvoit-txvit twit, repeated as rapidly as pos- 
aiDle, and heard at three or four hundred yards distance ; while 



Zoological Society. 60 

the young ones are less noisy and more flagging in the motion of 
their wings. Than the dight of the Woodcock before and after In* 
cubation, Sir F. Mackenzie states that he knows nothing more rapid, 
as for an hour or two about dusk he (probably the male, though 
two have been seen together pursuing each other) flies in large 
circles over the tops of the trees, uttering his sharp and piercing' 
cry, a whistle which sportsmen may have occasionally heard weakly 
when cocks are first flushed in the back flight in March. Some- 
times his sudden flight will be arrested and changed into n sailing 
slowly, like a pooler Pigeon^ his cry being at the same time varied 
to a purr or bleat resembling that of the Ptarmigan : then he will 
dart away with greater rapidity than a Pigeon in full flight, moving 
his wings, however, with a different action from that of the Pigeon^ 
and with inconceivable rapidity. 

The soil where the nests were found is gravelly and rather dry; 
the grass tolerably long, without underwood ; and (he trees, oak, 
birch, and larch not exceeding thirty 3'ears’ growth. The situation 
is warm, and not l.'^O feet above the level of the sea; it is not faV 
distant from the river. The woods are kept quiet, and several phea- 
sants’ nests were hatched in their close vicinity. , 

It is probable that the parent birds sought this spot for the pur- 
pose of breeding, as they must have arrived in the spring .from 
other localities : for those who shot in the covers till February de- 
clare that they did not know of a single Woodcock being then left 
in them ; and had there been two or three, the keeper must have 
been aware of it. 

The skeleton was exhibited of the Weasel. headed ArmadiUoy Da- 
sypus 6dncluSy Linn.; and Mr. Owen read some Notes on the 
osteology of that species ; which are given in full in the Proceedings 
of the Committee. Among other particulars mentioned were the 
following : — 

The spines of the 1st, 2nd, and 3rd dorsal vertebra are the longest, 
and slope considerably backwards; the rest of the spines, together 
with those of the lumbar vcrtehnCy also incline in the same direc- 
tion, but in a less degree. Every one who has seen the living 
Armadillo running about the open plot of ground in the Society’s 
Gardens must have been struck with (He machine-like manner in 
which the body is carried along. The short legs are almost con- 
cealed, and their motions arc not accompanied b}' any correspond- 
ing inflections of the spine, the two extremities of the trunk not 
being alternately raised and depressed as in tlie quadrupeds which 
move b^' bounds. Hence there is no centre of motion in the 
vertebral column, or point towards which the spinous processes 
converge, but all these have a direction towards the sacrum. 
The relation which the structure of the vertebral column bears to " 
the mode of progression of a quadruped is extremely interesting, 
and enables us to judge in some degree from the spine alone of 
the locomotive faculties of a fossil species.” 

The small processes that intervene between the manubrium and the 
sternal ends of the clavicles in the young animal, are afterwards an- 
chylosed to the latter bone, and being joined together form a part 
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superarlded to the manubrium. This part is evidently a rudimentaiy 
form df the Y-shaped bone placed anterior to the manubrium of the 
OrnithorhynchuSf which Cuvier regards os analogous to the os /area- 
torium of birds ; it thus affurds an additional and very interesting ex- 
^ ample of the affinity of the Edentata to the MonotrematOf and supplies 
a step which was wanting in tracing the recedence of the latter; in 
their remarkably constructed sternum, from the mammiferous to the 
oviparous type of the Vertebrata* .^The manubrium itself also presents 
a peculiarity observable in that ot the Monotremata, viz., a mesial 
longitudinal ridge on the anterior surface. This appearance in the 
Ornithorhynchus is regarded by Cuvier as indicative oi an original 
division in the bone itself, ' Clssemens Fossiles/ v. pt. 1, p, .149 ; but 
Mr. Owen has examined the foetus of the nmebanded specips, and find 
that ossification commences in the manubrium by a siiiglejcentral nu- 
cleus, and not bv two lateral depositions. The other bones of the 
sternum appear on an anterior view, to be almost deficient, being 
wedge-shaped, with the apices anterior ; their number is four, ex- 
clusive of the ensiform cartili^:^* 

The caudal vertebree, like the cervical, present in Dasypus a pe- 
culiarity which is also found in the Cetacea, viz. that of having infe> 
rior spines, or V-shaped bones. These are present beneath all but 
the two lust vertebra : ; they are of a triangular form, but are articu- 
lated, not by their buses, as in the Whale, but by their apices ; or 
rather the part whicli corresponds to the apex is flattened, and pro- 
duced into two lateral processes. 

August 14. — Specimens were exhibited of the following Fishes col- 
lected on the coast of Madeira by the Rev. R. T. Lowe, and present- 
ed by him to the Society : 

Atepisaurus ferox, Lowe ; Box Salpa, Cuv. & Val. ; Raja clavata,. 
Linn. ; Torpedo marmorata, Risso ; Rhombus Maderensis, Lowe 
Caranx Cuv. j Pagellus brevicepsP Cuv. & Val.; Acarna, Cuv. 
& Val. 

At the request of the Chairman, the Rev. L. Jenyns exhibited an 
immature specimen of a second species of crested Wren, not hitherto 
recorded as having been met with in England ; the Regulus ignica. 
pillus, Temm. The individual exhibited was killed by a cat at Swaff- 
ham in Cambridgeshire. 

Mr. Jenyns also exhibited a specimen of Sorex remifer, Geofl^., killed 
in a corn-field at the distance of half a mile from any water. Its 
chief interest was the confirmation aflorded by it of the existence 
in England of this species, which has recently been added by Mr. 
Yarrell to the British Fauna on the authority of a specimen exhi- 
bited by him at a late Meeting of the Committee (see vol. i. p. 460), 
Specimens were exhibited of a species of Woodpecker, hitherto un- 
descfibed, which had recently been obtained by Mr. Gould from that 
little-explored district of California which borders the territoiy of 
Mexico. The exhibition was accompanied by a communication fronv 
Mr. Gould, in which, after some general remarks on the Picidee and 
geographical distribution, he referred to the species before the 
^nittee as possessing the characters of the genus Ficus in their 
^g^arked development, together with the greatest size hitherto 
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observed in that group. In this respect it as far exceeds the tbofg* 
hilled Woodpecker of the United States, Picus principalis^ as the lat* 
ter does the Pic. Martins of Europe. Mr. Gould described it as the 
Ptcus imperialis : this species is readily distinguishable from the 
Pic. principalis by its much larger size ; by the length of its occipital 
crest, the pendent silky feathers of which measure nearly 4 inches ; 
by the absence of the white stripe which ornaments the neck of that 
bird; and by the bristles which cover its^ nostrils being block, whereas 
thoseof the Pic. principalis are white. ' 

August 28. — Mr. Owen read some Notes on the Anatomy o/ the 
Flamingo, Phanicopteris ruber, Linn. : they^were derived from the ex- 
amination of an individual which died about three months since in the 
Society's Mjenagerie. 

ITie principal diseased appearances were in the lungs, which were 
filled with tubercles and vomica. 1 was much struck with finding the 
inner surface of the latter cavities, and that of must of the smaller ra- 
Diihcations of the bronchial tubes, coi'ered over with a green vegetable 
mould or mncor. .As the individual was examined within 24 houi^ 
after its death, it seemed reasonable to conclude this mucor had growiT 
there during the life-time of the animal. Thus it would appear t[iat 
internal parasites are not exclusively derived from the animal kingdom, 
but that there are Entophyta as well as Entozoa *.’* 

No Entozoa were met with in the specimen dissected by Mr. 
Owen : but Col. Sykes permitted him to examine two tape-toorms, 
which he found blocking up, the duodenum of a Flamingo dissected by 
him in Dukhun. From the marginal disposition of the lemnisci and 
the general habit of this species, it evidently appertains to the true 
Tarnue, and from the structure of the head ranks among the rostellate 
species with an armed proboscis. It does not accord with any of those 
described in the 'Synopsis Entozoorum’ of Rudolphi, and is of so 
peculiar a form that Mr. Owen felt no hesitation in characterizing it 
as Ttenia lamelligera. 

September 11. — Dr. Weatherhcad communicated to the Committee 
several extracts from a letter which he had recently received from 
Lieutenant the Hon. Lauderdale Maule of the 39th Regiment, now 
in New South Wales. They referred to the habits and oeconomy of 
the Ornithorhynchi. 

** During the spring of 183 1 writes Lieut. Maule, '' being detached 
in the interior of New South Wales, 1 was at some pains to discover 
the truths of the generally accepted belief, namely, that the female 
Platypus lays eggs and suckles its young. 

* The fact here stated must be regarded as a very interesting and re- 
markable one; there is no reason a priori why Entophyta should net exist; 
but in the case now before us, — as a certain number of hours did intervene 
between the deatli and the examination of the Flamingo, and we have rea- 
son to believe that mucor will occasionally form very rapidly on dead animal 
substances, while the vtmica and bronchial tubes of the animal must have 
contained matter in a hi^ degree susceptible of being organized (whether 
by seeds and ova or otherwise) into either mucor or ammalcula , — it is 
equally probable, perhaps, that the formation of the mucor did not take place 
until after death. — Edit. 
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•* By the c&re of a soldier of the 39th Regiment who was stationed 
at a post on the Fish River, a mountain stream aboiinding,^ieith 
several nests of this sh^ and extraordinary animal were 4 d^overed. 
The Platypus burrows in the banks of rivers, choosing generally a 
spot where the water is deep and sluggish, and the bank precipitous 
and covered with reeds or overhung by trees. Considerably beneath 
the level of the stream's surface, js the main entrance to a narrow^l^^ 
sage which leads directly bearing away from th^'^filer 

(at a right angle to it; and rising above its highesl^lfmft^ 

mark. At the distanc^, yards from the river's eds^M^ 

passage branches intQ<!^;^iQ^|!S which, describing eatth' a etredhw 
course to the right and leff, pnite again in the nest itself,., which is a 
roomy excavation, lined with leaves and moss, and sitssted^^dpOMQete 
than twelve yards from the water, or less than two feet beneatl)r|he sur- 
face of the earth. Several of their nests were, with considerable labour 
and difficulty, discovered. No eggs were found, in R..p«rfeci state, but 
pieces of a substance resembling egg-shell were' picked out of the 
dedris of the nest. In the insides of several female Platypi which 
were shot, eggs weie found %f the size of a large musket-ball and 
downwards, imperfectly formed however, i. e. without the hard outer 
shell,, which prevented their preservation." 

In another part of his letter Mr. Maule states, that in one of .Ihe 
nests he was fortunate enough to secure an old female and twp young, 
'fbe female lived fur about two weeks on worms and bread and 
being abundantly supplied with water, and supported her yoiipg^iMUt 
it was supposed, by similar means. She was killed by accideni'»(^'''' 
the fourteenth day after her capture, and on skinning her while yet 
warm, it was observed that milk oozed through the fur on the stonni^' 
although no teats were visible on the most minute inspection : bnt $n 
proceeding with the operation two teats or canals were discovered, 
both of w'hich contained miik. > 

The body of the individual last referred to (together with several 
others) has been preserved in spirit to be traifsmitted to. Dr. Weather- 
head, who stated his intention of examining it anatomically on its 
arrival, and of laying before the Committee the result of his observa- 
tions on this interesting subject. 

It was reipm’ked, that the existence of milk in the situation described 
by Lieut. Maule is fully confirmatory of the correctness of the de- 
ductions made by Mr. Owen from the minute dissection of several 
individuals (including one in the Society’s collection presented by 
Capt. Mallard, R. N., Corr. Memb. Z. S.), that the glands discovered 
by M. Meckel are really mammary. This opinion, with the anato- 
mical reasons on which it was founded, have been lately laid by Mr. 
Ow'en before the Royal Society in a paper which is published in the 
second Part .pf the Phifosophical Transactions for 1832, and which 
has been .policed in thp first volume of Phil. Mag. and Journal of 
Science, p. .381-. Mr. Owen’s dissections, however, though they 
esUMlshed the existence of numerous minute tubes leading from the 

S lands in question through the skin where it was covered by the wool, 
id not enable him to detect any canals so large as would qippear tif be 
indicated in Lieut. Muule’s letter. 
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A specimen was exhibited of a claw obtained from the tip of the 
tail of a young himi from Barbary^ recently presented to the Society's 
Menagerie by Sir Thomas Reade, His Majesty's Consul at Tripoli. 
It was detected on the living animal by Mr. Bennett, and pointed 
out to the keeper, in whose hands it came off while he was exa- 
mining it. 

Mr. Woods, to whom the specimen had been submitted for descrip- 
tbnf communicated to the Committee ait enlarged representation of 
iV With other illustrations of the subject, and gave a detailed account 
of previous observations bearing upon this curious formation. 

He commenced by referring to the writings of Homer, who re- 
marked (erroneously, however,) that the Lion when angry lashes his 
sides with his tail ; a remark which was repeated by many of the 
ancient poets both Greek and Roman, and was carried by Lucan to 
a yet greater extent, when he stated that the Lion lashes himself into 
rage : Pliny also indicates his belief that by this means the animal 
increases the anger already kindled in him. None of these writers, 
however, advert to any peculiarity in the tail of the Lion to Which so 
extraordinary a function might, however incorrectly, be attributed; 
llie discovery of the existence of such a peculiarity was reserved for 
Didymus Alexandrinus, one of the early* commentators on the Iliad, 
who found a black prickle, like a horn, among the hair of the tail, and 
immediately conjectured, it must be allowed with some degree of 
plaitsibility, that he had ascertained the true cause of the stimulus to 
thw animal when he flourishes his tail in defiance of his enemies, for 
he remarks that when punctured this prickle the Lion becomes 
more irritable from the pain which it occasions. 

For centuries after this announcement the Lion’s tail and its mys- 
terious prickle were consigned to oblivion, the discovery of the learned 
commentator being either unnoticed, or disregarded, or doubted, until 
about twenty years since, when M. Blumenbach, in bis ‘Miscellaneous 
Notices in Natural History,’ revived the subject, having vended the 
accuracy as to the fact, though not admitting the induction, of Didy- 
nius Alexandrinus. He describes a small dark-coloured prickle in 
the very tip of the Lion's tail, as hard as a piece of horn, surrounded 
at its base by an annular fold of the skin, and adhering firmly to a 
singular follicle of a glandular appearance. All these parts were 
however, he remarks, so minute, and the little horny apex so buried 
in the tuft of hair, that the use attributed to it by the ancient scholi- 
ast cannot be regarded as any thing else than imaginary. Blumen- 
bach’s description was accompanied by a figure, which was copied in 
the * Edinburgh Philosophical Journal,’ in the 8th volume of which a 
translation of his paper was given. 

The subject appears to have again slumbered until 1829, when M. 
Deshayes announced, in the *.\nnales des Sciences Naturelles* (vol. 
vii.p. 79), that he had found the prickle on both a Lion and Lionesa 
which died in the national Menagerie of France. It was described by 
him as a little nail or horny pri^uction, about two lines in length, 
presenting the form of a small cone, a little recurved upon itself, and 
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adhering by its base only to the skin and not to the last caudal cer> 
tebra, from which it was separated by a space of 2 or 3 lioM* 

From the period when M. Deshayes* discovery was announced Mr. 
Woods has suffered no opportunity to escape him of examining the 
tails of every Lion, living or dead, to which he could gain access; hot 
n no instance has he succeeded in ascertaining the existence 
an organ ; nor had he ever ofalenred it until the specimen now^^liire 
the Committee was placed iii'l^ handsi within half an hour .sliieiPdlN 
removal from the linng aniAtldtf and while yet soft at its baatirhi^ 
it had been attached to the sil^« 

It is formed of corneous matter like an ordinary nail, and is solid 
throughout the greater part of its length towards the apex, where it 
is sharp ; at the other extremity it is hollow and a little expanded. 
Its shape is rather singular, being nearly straight for one third of its 
length, then slightly constricted, (forming a very obtuse angle at the 
point of constriction,) and afterwards swelling out like the bulb of a 
bristle to its termination. It is laterally flattened throughout its 
entire length, which does ndt amount to quite ^ths of an inch. Its 
colour is that of horn, but becoming darker, nearly to blackness at 
the tip. Its appearance would le^ to the belief that it was deeply 
inserted into the skin, with which, however, from the readiness 
w'ilh which it became detached, its connexion must have been very 
slight. The slightness of its adhesion is noticed by M. Deshayes, 
who attributes to this its usual absence in stufied specimens.: (The 
same cause will account for its absence in by far the greater numhjer 
of living individuals ; for, as Mr. Woods remarks, its presence -or 
absence does not depend upon age, as the Lions at Paris in which 
it waa found were of considerable size, while that belonging to the 
Society is very small and young ; nor upon sex, for although it is 
wanting in the female cub of the same litter at the Society’s Gardens, 
it existed in the Lioness at the Jardin du Roi. * 

Mr. Woods, considering it probable that a similar structure might 
exist in other species of Felis, had previously examined the tails of 
nearly the whole of the stuffed skins in the Society's Museum, but failed 
in detecting it in every instance but one. This was in an adult Asiatic 
Leopard, in which the nail was evident although extremely small. It 
was short and straight, and perfectly conical, with a broad base. It is 
stated in a note in the ' Edinburgh Philosophical Journal,* that a claw or 
prickle had also been observed by the editor of that work on the tail of a 
Leopard. Nosuch structure washowever detected on a livingindividual 
in the Society’s Menagerie. In the Leopard, therefore, as in the Lion, 
it appears to be only occasionally present. In both it is seated at the 
extreme tip of the tail, and Ls altogether unconnected with the termi* 
nal caudal vertebra. From the narrowness and shape of its base, the 
circumference of which is by far too small to allow of its being fitted 
like a cap upon the end of the tail, it appears rather to be inserted 
into the skin, like the bulb of a bristle or vibrissa, than to adhere to 
it by the margin as de.srrihc'ri by M. Deshayes. Neither the pub- 
lished observations of that zuuiogist nor the present discovery, can 
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throw any light on the existence or structure of the supposed glan- 
dular follicle noticed by Blumenbach. 

Mr. l^oods concluded his communication by remarking, that it is 
difficult to conjecture for what purpose these minute claws are deve- 
loped in so strange a situation, that of stimujating the animals to 
/49liger being of course out of the question. It is at least evident, he 
'siff^es, that they can fulfil no very, important design in the animal 
Mfttomy, from their smallness, their variable form, their complete 
^eiiieilDpement in the fur, and especis^y from, the readiness with which 
are detached and consequentlj^.^e. J^JOrity of individuals de- 
firived of them for the remainder of their lives. 


XV. Intelligence and Miscellaneous Articles. 

ACTION OF SULPHUROUS ACID ON THE PER8ALTS OF IRON. 

I T is well known that sulphurous acid when added to the solutions 
of those metals which possess a weak affinity for oxygen, such as 
platinum, gold and mercury, precipitates them in the metallic form. 

1 find it stated also in the last (fourth) edition of Dr. Turner’s 
excellent work, the Elements of Chemistry (p. 27'!^), that when sul- 
phurous acid is mixed with peroxide of iron in solution, it deprives 
chat compound of part of its oxygen, and converts it into protoxide 
This is an effect' which it would be natural to anticipate ; and yet 
I apprehend that such is not the case ; for when a solution of siil- 
pkorous acid is added to one of persulphate of iron, the colour of the 
solufion, instead of being changed from red or reddish yellow toblueish 
green, becomes a very deep red ; and 1 have found that if a grain of 
protosulphate of iron be converted by nitric acid into persulphate. 
Its presence in a pint of water may be detected by adding sulphu- 
rous acid, the solution becoming slightly yellowish *. When the 
solution of persulphate of iron is moderately strong, the intensity of 
the colour is so much increased by sulphurous acid, as to resemble 
the effect produced by sulphocyanic acid ; so that 1 think it ex- 
tremely probable that what has been caused by the former roav 
have been attributed to the latter. It is however to be observed, 
that the colouring effect produced by the sulphurous acid di»appeara 
in a few hours, which is not the case with that derived from sulpho- 
C 3 ranic acid. R. P. 

IMPROVEMENT IN THE QUALITY OF IKON AND STEF.L, FROM 
THEIR BECOMING RUSTY WHEN BURIED IN THE EARTH. 

The following ^'extract from the Chronicles of Old London Bridge,'* 
is sufficiently curious in itself to merit insertion in the Philosophical 

* The red colour of the solution is presumptive evidence that the per- 
oxide of iron is not reduced to the state of protoxide by the suljihurous 
acid ; and this conclusion is strengthened by considering the action of fer- 
rocyanate of potash, which gives prutsian blue, even when the sulphurous 
acid is greatly in excess, and after the red colour which it had produced has 
disappeared. ~ 

L 2 
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Magazine and Journal of Science, and as an instance of observation, 
iageniousfy applied. 

An eminent London cutler, Mr. Weiss of the Strand, 1^' whose 
inventions modern surgery is under considerable obligations, has 
remarked, that steel seemed to be much improved when it had become 
rusty in the earth, and provided the rust was not factitiously pro4^;^|/» 
by 'the application of acids *. He accordingly buried some razor 
for nearly three years, and the result fully corresponded to his ex|i^l^ , 
tion ; the blades were coated with rust, which hud the appearaiASn ^ J 
having exuded from within, but were not eroded, and the qualitydf 
steel was decidedly improved. Analogy led to the conclusion, thatHfih 
same might hold good with respect to iron under similar circurostaitces|^ 
so with perfect confidence in the justness of his views, he purchaiied, a^- 
soon as an opportunity offered, ail the iron, amounting to fifteen tons, 
with which the piles of London Bridge had been shod. Each shoe 
consisted of a small ii. verted pyramid, with four straps rising from the 
four sides of its base, which embraced and were nailed to the pile ; 
the total length from the point which entered the ground to the end 
of the strap being about 16 inches^, and the weight about 8 lbs. 

The pyramidal extremities of the shoes were round to be not much 
corroded, nor indeed were the straps ; but the latter had become eic<^ 
tremely and beautifully sonorous, closely resembling in tone the bars 
and sounding pieces of an Oriental instrument which was exhibited 
some time since, with the Burmese state carriage. When manu- 
factured, the solid points in question were convertible only into viVy 
inferior steel : the same held good with respect to such bolts and 
other parts of the iron work as were subjected to the experiment, 
except the straps ; these, which in addition to their sonorousness, 
possessed a degree of toughness quite unapproached by common iron, 
and which were in fact imperfect carburets, produced steel of a quality 
infinitely superior to any which in the course of his business Mr. 
Weiss had ever before met with insomuch, that while it was in 
general request among the workmen for tools, they demanded higher 
wages for working it f. These straps, weighing altogether about eight 
tons, were consequently separated from the solid points, and these 
last sold as old iron. The exterior difference between the parts of 
the same shoe led at first to the supposition that they were composed 
of'two sorts of iron ; but, besides the utter improbability of this, the 

* This enterprising artist has informed me, that ** some years since he sent 
with Captain Parry, in his voyage to the North Pole, some steel, which was 
constantly exposed on deck in the Northern latitudes without being in 
the slightest degree rusted ; but on arriving in a warmer and moister atmo- 
where it liecame so. This steel he found very good, but not equal to that 
from London Bridge.” 

t A successful application of genius or observation is rarely heard of 
without some one endeavouring to reap the benefit or the credit of the 
discovery, whileentiUed to neither, nor perhaps understanding the principle 
on which it depends. The fame of Mr. Weiss's steel soon spread, when 
another person immediately purchased the bolts and fastenings of the old 
Bridge : the articles manufactured from them will answer equally well as 
relies. 
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contrary vras proved by an examinationj which led to the inference 
that th^ extremities of (he piles having been charred, the straps of 
iron cloi^y wedged between them, and the stratum in which they 
were imbedded, must have been subjected to a galvanic action, which 
in the course of some six or seven hundred years gradually produced 
I^C^ts recorded in the present paper. T. J. H. 

CAOUTCHOUC. 

persons are perhaps aware of the comparatively late intro - 
wMbtion of Indian Rubber into this country. The following notice 
ia appended by Dr. Priestley' to the prt9face to his Familiar Intro^ 
to the Theory and Practice of Perspectivct printed in 1770; 
and it will be observed that no nanie is given to the substance de- 
scribed : ** Since this work was printed olF, 1 have seen a substance 
excellently adapted to the purpose of wiping from paper the marks 
of a black-lead pencil. It must, therefore, be of singular use to 
those who practise drawing. It is sold by Mr. Nairne, Mathema- 
tical Instrument Maker, opposite the Royal Exchange. He sells a 
cubical piece, of about half an inch, for three shillings ; and he says 
it will last several years.” 


FORMATION OP A3TIIE11 BY FLUORIDE OF BORON. 

MM. Wohler and Liebig in order to examine the formation ot 
ether as stated by Desfosscs, passed fluoboric gas into absolute al- 
cohol. Much of it was absorbed, great heat was excited, and the 
solution became gelatinous, transparent and fuming. A small portion 
was saturated with potash ; no aether separated, but the liquid bad a 
peculiar odour, totally diiferent from that of wther, but very agree- 
able; when distilled after dilution with water, it yielded more alco- 
hol. That which had been saturated with fluoboric gas, when dis- 
tilled gave a colourless liquor, from which water separated a notable 
quantity of pure sther. 

Fluosilicic gas when passed into alcohol to saturation, gave no 
gelatinous mass, nor the smallest quantity of aether; as Berzelius has 
already stated. The action which has been attributed, io the for- 
mation of aether by sulphuric acid, to the sulphovinic acid produced, 
appears therefore to be very problematical. — Ann. de Chim. tom. 
xlix. p. SU. 


PEROXIDE OF BARIUM. 

The hydrated peroxide of barium employed to prepare peroxide 
of hydrogen, may be obtained, according to MM. Wohler and Lie- 
big, with the gre.atest facility by the following process. Heat caustic 
barytes in a platinum crucible, by means of a spirit-lamp, until it k 
nearly red hot, and then throw in, by sm'all quantities at a' time, 
chlorate of potash ; incandescence takes place, and the protoxide 
becomes peroxide of barium. When the mass is cold, dissolve the 
chloridcof potassium by solution in cold water; the peroxide becomes 
a hydrate during this operation, and remains in the state of a white 
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powder. It may be dried by exposure to the air, without ticat. It 
appears to contain six atoms of water. , 

The yellow oxide of lead fused with chlorate of potasb^lt readily 
converted into peroxide. Green oxide of chrome treated in the 
same manner, gives neutral chromate of potash, attended with a co- 
pious evolution of chlorine. — Jnn.de Chim. et de Phya. tom.xli^^.^^^., 

ANALYSIS OF PARAFFINE. 

M. Jules G^-Lussac has analysed this substance (Ibr an a^cb^t 
of which see Lond. and Edin. E’hil. Mag. and Journ. vol. i. p. ' 
by means of oxide of copp^, and obtained such quantities of car-; 
bonic acid and water as showed that it consisted of 

Carbon 8/5*23 

Hydrogen 14*99 


100*22 

These, he remarks, are in the same proportions as form olehant gas • 
and he considers this compounii us equivalent to one atom of carbon 
and two atoms of hydrogen : but adopting the atomic weights usual 
in this country, it is a compound of one atom of each, or of 
Carbon ... 6 ... . 85*7 
Hydrogen . . 1 .... 14*3 


7 100*0 

Ibid. tom. L p. 78* 


RED OXIDE OF PHOSPHORUS, 

M. Pclouze observes, that there remains after the combustion of 
phosphorus, a red insoluble residue, which has generally been re- 
garded as an oxide of phosphorus. M. Felouze prepared this sub- 
stance in the mode proposed by Berzelius, which consists in melting 
phosphorus in boiling water, and passing a current of oxygen gas 
into it ; the phosphorus burns under water, phosphoric acid is formed 
and dissolves, and the oxide of phosphorus floats in the liquor in the 
form of cinnabar*rcd flocks. When the combustion ceases, the clear 
acid liquor is poured oflF, the oxide is woshed and put into a retort ; 
water passes over first, and afterwards the phosphorus which had ad- 
hered to ^he oxide ; this remains in theiretort, and is to be separated 
firom a little phosphoric acid by water. 

The oxide thus obtained was exposed for three days to a vacuum 
over sulphuric acid to dry it. The properties of this oxide are as fol- 
lows : it is red, inodorous, and tasteless ; it is denser than water, and 
<X>mpletely insoluble in it ; as aho sther, alcohol, the fixed and es- 
sential oils; It is not luminous in the dark, even when quickly rubbed 
between two rough bodies, such as pieces of cork. 

When heated in contact with the air nearly to dull red, it inflames; 
vben put into a tube placed in boiling mercury, it does not burn ; 
when it does burn if is converted entirely into phosphoric acid; when 
heated in a closed tube, it separates into phosphorus, which distils, 
aiid "phosphoric acid. Cold sulphuric acid does not act upon it; wlien 
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they Are heated together, the results ure the phosphoric and sulphurous 
acids. The nitric and nitrous acids attack it with extreme ener^ ; they 
inflame it suddenly, and convert it into phosphoric acid : this is re- 
markable, considering that the red oxide resists the influence of heat 
'^d air much better than phosphorus, upon which cold nitric acid has 
OCpu^ly any action. 

fit is probable that the extreme energy of this combustion depends 
. utmn the minute division of the oxide/ and that phosphorus would 
'^^ibit similar phsenomena if it were possible to obtain it inwery fine 
powder. 

The red oxide of phosphorus thrown into' either dry or moist 
chlorine suddenly inflames, and phosphoric acid and perchloride of 
phosphorus are formed. It detonates with extreme violence when put 
in contact in the cold with chlorate of potash. Sulphur decomposes 
it only when near its fusing point, and without detonation. The oxide 
was analysed by converting it into phosphoric acid by means of the 
nitric acid, and ascertaining the quantity of oxygen it absorbed. M. 
Pelour.e gives as ite composition. 


Phosphorus 85*5 

Oxygen 14‘5 


JOOO 

Now if, with Dr. Thomson, an atom of phosphorus be reckoned 16, 
a compound of three atoms of phcMiphorus and one of o.Yygen would 


consist of Phosphorus *857 

Oxygen !4-3 


1 00*0 — Ibtdl tom. 1. p. 8S. 


HYDRATE OF PHOSPHORUS. 

M. Pelouze states, that this matter, which was supposed to be hy-' 
drated oxide of phosphorus, is white, insipid, and insoluble in water. 
Its odour is similar to that of phosphorus, and it is also If^minous in 
the dark. Its density is 1 ‘5 1 .5 at 60*^ Fahr. ; when put into contact 
with cold sulphuric acid, it is decomposed, giving its water to the 
acid, and the phosphorus is set free. 

At a temperature of 1 of Fahr. and even a little under, the hy- 
drate of phosphorus decomposes also into phosphorus, which appears 
with all its physical and chemical properties, and water. It does 
not contain more oxide than ph<»phoru8 which has been distilled^ 
and is perfectly transparent. 

In order to determine the quantity of water contained hi this com-'* 
pound, it was dried on filtering paper, and heated in a weighed tube 
placed in water heated to 112° Fahr. The water was absoH>ed by 
paper, and found to amount to 12*53 per cent. A compound of four 
atoms of phosphorus and oue atom of water would consist of 

Phosphorus 87*48 

Water 12*52 


100*00— /6id. 




29 , 29*636 
30 | 29*882 
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XVI. Oft the Mod^hfion of the Interference of two Per^l^ 
of Homogeneous Light proditced fnj causing them -^o pas^ 
through a Prism of Glass, and on the Importance ofiltc 
PJuenomena which theiv4ake place in determining the ifclriciip 
with which Light traverses refracting Substances, By Pot- 
ter, Jun. Esq,* ‘ ‘ , 

[With Figures j Plate II.] f ' 

•^HE ^vestigation which is the principal subject pf the 
-*■ present paj;^ arose from my meeting with n'pecuH&r 
plnenoinenpn in intjfi'fbrence, whilst repeating, in a new modfe,^ 
Hii experiment first described by Professor Powell ip>;R*forin^]S 
Number of the Pl|iilosophical Magazinef. The e:^)eriri)enlt''< 
consists in placing a prism of glass' in the direct!^ op 
pencils of light which interfere; these pencils, aris^g fre^ 
the refiection of the light which ^diverges from the Jinagie of 
the sun, given by a lens of short focus, by two mirroi^s1lighl:iy 
inclined to eaoh'other. Piofessor Powell, by using^tf 
with a refracting angle of only a few degrees, and|jSqi9^onM! 
light, believed that he found the same parts of the |^inctl% 
pencils to interfere, after refraction by the prism, whii^;i^qulfR 
have interfered if it had not been interposed, and'^thilb the ^ 
only alteration was in the direction of the pencils, 
by the reiractioji* 1 saw tha^this experiment mefite|^j^]SdElQid^e 
rigorous examlnatuin than Professor Powell had*gif^4p'it;‘ 
and 1 adapted' an ^paratus for trying the expein|||^^hf' 
M. Fresnel by'tWo mirrors slightly inclined to each^^H^^ 
piece carrying a small prism naviiii^ its .smallest. ds^acting 


piece carrying a smj^ll prism navi|i|^jts..sn>ellesit.ifi|^actk)g 
* Communicated by'^lhe Author. * 

f See Phil. hi|fig. and Annals, N.S. vol. xi. p. 1 \ and the '^^rSoeffing / 
volume of the pij^nt .louroal, p.-433i^^iT; ' * - > ■ . ^ ’ 
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angle about 43 degrees. By using n homogeneous light pro- 
duced by a coloured solution and two plane mirrors of spe- 
culum metal, or rather one mirror polished as for a New- 
tonian telescope and then cut into two across the middle,- 1 
obtained suilicient brightness to trace readily the whole phee^ 
nomena. 1 immediately found that Professor PowelPa-^dbtf- 
clusion from using the prism with a small angle, waa j^^idSp^ 
ture, and that the same portions of the pencils did not miemlto 
after refraction which would htive interfered before, 
prism had not been interposed; but that interference 'then 
took place between rays which had passed at a greater di- 
stance from the angle of ' the prism. Another phacnomenon 
which greatly attracted my attention was, that when the eye 
and eye-glass were withdrawn furtlier from the prism, the in- 
terference occurred between othei* parts of the pencils which 
had passed at still greatei^Hiistanccs; and that when the eye 
and eye-glass were withdrawn still further, all uppearanoea 
, of interference at length ceased. ' This last effect arose where 
the prism became too narrow to allow a sufficient breadth of 
the' pencils to pass, or when the mirrors were not sufficiently 
inclined to each other to give the required overlapping of the 
pencils for interference to take place at such a distanch froih 
the prism. I'hc inflected or diffracted bands prdifuc^ by 
the edges of the mirrors give a certain criterion hy^whieh to 
judge of this other interfering light; and in the aet of drawing 
the eye and eye-glass from the prism, we see the i^ienoniena 
v'hich we consider traverse gradually over those inflected or 
'diffracted bands, and finally 'become as gradually lost in the 
jingle light of the other mirror. This, appearance takes 
place whatever may be the angle at which the pencils emer^ 
from the prism. Another fact which demands equal attention 
is, that the breadths of the" fringes produced '\>y the inter- 
ference vary with the inclination iif the light to the surfaces of 
the prism: thus from the angle of minimum deviation towards 
a perpendicular incidence on the first surface, the fringes be- 
come .narrower and narrower, ai*d on the contrary side of the 
angle of minimum deviation they grow larger. 

The above will be more easily comprehended oil referring 
to fig. 1, where a and If are the images of the luminous 
point 0, produced by the two mirrors fig arid gA ; and V 
the secondary images after refraction by the prism dee. 
Let a i and b k be the axes of the pencils drawn perpendicu- 
lar to the line juiniiig the points a and h. Let m n be a line 
parallel to a i and bk^ and exactly intermediate between them. 
After refnicilon, these lines must be considered as in the di- 
rections a' a, y vulri. Now where the prism does not inter- 
vene, the central band produced by the interference of the 
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ligkt, wKich proceeds as from the points a and 6, is always on 
the line mn, and the other bands are symmetrical on each side 
of iL ' Afler refraction by the prism, the central band is no 
longer on the new line m* n\ but follows another direction si- 
milar to pq^ which, when we come to examine this subject 
nialjieinuiically, we bhall Hiid leads us to very important con- 

shall have to coiiNider the points at which interference 
sbotfTd'take place according to the Newtonian hypotliesis, — that 
light moves with greater velocity Ju passing through bodies, 
iji,the direct ratio of their refractive indices, — 1 shall first show 
how we may expect interference to take place, on the theory 
that the ph£riiomeiia of light arise irom the effects of a subtile 
matter wiiicti is emitted by luminous bodies. The discovei^ 
of Interference reiulers certain conditions now essential in 
every theory of light. These are: 1st, That luminiferous sur- 
faces expand around each luminous point, which expanding 
surfaces tend to as near a spherical form as the circumstanceir 
of the luniinoi^s laxly permit. 

^iicl, That these luminiferous surfaces, or shells, succeed 
^eacljipther at regular intervals, which differ for the different co- 
donys of tl^e spectrum, and aro for each colour exactly the 
dodble^pf Newton’s fits of easy reflection and transmission. 

Thpi^ .yho admit the material theory of light, generally 
all^w tjnil' light and heat are mutually convertible; and many 
foct^j may^'lbe adduced which confirm this view. Now heat 
perpetually radiates without causing any impression of light 
in the eye, and we must suppose that interfering rays of light 
produce an effect on the organ of vision simuar to radiant 
heat;ao that when two rays arrive on the same path in juxta- 
position, they cease, either by their combined bulks being too 
large, or by some other property unknown to us, to create 
that sensation which we call light. That the eye has only a 
very limited power of appreciating the impressions which may 
be conveyed to it, the advocates of every theory must allow. 

There is a fundamental difference, however, between this 
way of viewing interference and that adopted on the uudulatorv 
theory ; for on this view the rays would neutralize each otber^ 
effect, while on the uiidulatory theory they should strengthen 
it, and vice vcrsdi that is, there should be a difierence m the 
efiects equal to the half of an intervening spacer or half the 
breadth of an undulation. In one theory the e£^ct of bright- 
ness should ensue where darkness should arise according to 
the other. The unfortunate half undulation which has con- 
tinually to be asked for by those who adopt the iindulatory 
theory of light, to make their theoretical deductions agree 

M 2 
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with nature, and for which they have offered but very iinsati»< 
factory arguments, I must claim as strongly in favour of the 
view which I have proposed. There are, indeed, cases in which 
the undulatory theor;y affords a direct application, as in the 
transmitted qxAouts of thin plates, and in the fringes within the 
shadows of narrow bodies : but on a careful review we must 
allow that these cases arise in less sim])]e circumstances than 
those exceedingly numerous ones in which the claim of half an 
undulation has to be made. 

Having shown how interference may arise according to the 
theory that light is caused by an emitted matter, I shall pro- 
ceed to the inaLhemutical investigation of the experiment with 
the- prism, which has been before described. 

I'o fi.jd the central points of interference after the refrac- 
'iOji of the pencils by the prism, retpiires the previous conside- 
raLioii oi’ three distinct questions; namely, 1st, The positions 
Ok tlie secondary images of tlie luminous point, or the centres 
□f d'vergencc* of the rays after the two refractions : Sind, The 
simultaneous positions of the luminiferous surfaces : 3rd, The 
iignre of the curve of the principal section of these surfaces; 
—the plane of this section being common to both pencils. 

The first question involves only the common rules of optics; 
the other two require, in addition, the application of the re- 
jpeotive theories as to the velocity with which the l%ht passes 
through the substance of the prism. ^ 

From the properties of the prism we cannot rigorously 
consider the light which emanates from a luminous }K)int 
before refraction to do so afterwards, excepting for very small 
pencils near the angle of minimum deviation ; for which rea- 
son I shall only investigate the principal part of the problem 
on this supposition, of exceedingly small pencils, incident on 
the prism near the angle of iriiiiimum deviation. I do not 
nevertheless consider that it would lead to objectionable re- 
sults for other incidences : in making the corresponding ex- 
periments, however, son>e care would be requisite to be taken, 
to preserve the direction of the bands perfectly parallel to the 
line bounding the angle of the prism. We find that inter- 
ference, according to the rules, is not prevented by even the 
great degree of aberration which exists in the focus of the lens 
we use to form an image of the sun, and which, though of 
considerable dimension, we consider in calculation as a lumi- 
nous point. The effect of these imperfections generally tends 
to render the phaeiioniena less distinct and less shut ply ex- 
hibited ; or, where it was required to determine whether the 
central band were a bright or a dark one, this aberration would 
present a serious obstacle. 
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To find the positions of the secondary images of the lu- 
minous point after the passage of the siiinll pencils through 
the prism, we will suppose one of the primary images at o, 
fig. 2 ; then after refraction at the first surface the pencil will 
diverge as from another point p, such that r being {)ut for the 
distance o r, and 9 -' for the distance p r, we have 


i/ ss r ft 


cos'* 
cos* 


i being the angle of incidence on the first surface, i' that 
of refraction, and ft the refractive index of the glass. (This 
and several other equations which I shall have to intrcxliice 
being demonstrated in Mr. Coddington’s excellent later trea- 
tise on Optics, I shall here use them without further explana- 
tion.) 'I'hen t being put for the thickness of the glass passed 
through, wc have lor r or ys this equation : 


, , . cos * i 

~ (r* -h^) - 5, 

' ju. cos'* 


= r -h t 


COS' 2 

ft cos * t' ‘ 


Now, of the two interfering pencils we nia^’ take the axis 
one, or the line perpendicular to the line joining the tJvo 
pvirnary images of the luminous point, as passing through die 
veiy angle ol the prism where ^ = 0 ; and hence r) = r,. 

Theq the incidence of the axes of the pencils being that of 
ininimuiD deviation, and 2a being put for the distance a 5, p.id 
i foi the relracting angle of the prism, wc have 
/ = 2 X distance c d x tun ^ i 

cos i' 


cd = distance ab x 


= 2a 


cos V 

cos i cos t 

the a.igle ere being equal to the angle of incidence, and the 
tuiglc red equal to the angle of refraction. Hence 

2 = tan 2 ' = 422 --"-f , and 

cos 2 


. . ‘ O '** * . 

I = 4« tan 

cos 2 


cos i 


, , sin t' 

r = r -f 4 a ~ - 
cos 2 


cos* 2 cos 2. sin 2' , . 

- - — > -7 = r + 4 « 3-,,- = ers in 

ft cosU' ^ pecs'* 2' 


the figure. 

Then, drawing sf perpendicular to 5' c produced, we have 
the angle csf = 2 , and sfss 2 a, Hence 


the distance cf •=: 2 a tan /, 

and g If being drawn perpendicular to b'c and as, we have 

the distance sa* = (r. -f- 2a tan 2 ') — (r + 4a 

\ fteosU /' 

From these equations we find the positions of the secondary 
images of the luaiiuuus point, a and bf. 
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To fiml the simultaneous positions of' the luminit'eroijs sur- 
faces on the axes of the pencils after the two refractions, which 
arc supposed to depart simultaneously from a and b. 

We have first, cc or cf=^cr or cs x sine incidence, 
and r d ov s d Si cr or cs x sine refraction 

I sin i , 

ec = rdx — — T = rdxiL 
sin r ^ 


and ec = 2a tan i ; hence rs s 2 x rd = 4 a . ' 

H- 

Now let the velocity of light in air be to the velocity in glass 
as 1 to »i. Then when the upper ray arrives at s, the lower 
on** will tie at a point in its path, with respect to the point ft 
'‘epreseiited by this expression : 

{ec + c/)cv3-^; 

u ‘ai. d c>j4a = 4a tan ? ( 1 csa — ^ V 

mfjL \ »*]“-/ 

On die iindulatory theory m is supposed to be the recij^Drocal 

of the refractive index ; or we have ?» s= . Then the 

above expression, which wc may call the difference of the paths, 
or the difference in the siinultaneoiis positions of th$; lumini- 
ferous surfaces counted on the axes of the pencils, becbti^s this: 

A paths = 4a tan * (l tan i (o) 0, 

On the Newtonian hypothesis, that the velocity is directly as 
■ the retractive index, we have m = 

and A paths = 4a tan i ^1 

= tan i (~^)- 


The last preliminary question to be examined, or that of 
determining the curve of the prineijial section of the lumini- 
ferous surface after refractiou, requires the introduction of 
differentials and the method of polar coordinates. Taking 
two rays ao ap (fig. 3), as indefinitely near each other, and 
diverging from the point a, we may take the indefinitely small 
and perpendicular distances between the rays in the prism pn 
and rs as equal to// and hf \ and now calling the variable 
angle of incidence on the first surface the correspond iiiff 
angle of refraction p'; the angle of incidence on the second 
surface 4^, and the corresponding angle of emergence rk : — 



of the Interferetice Homogeneous Light, S7 

We have, as will be easily seen from what has prfec^ecl, 
the clifTereiice of the thickness of glass which has been passed 
through by the two rays, equal to 

the distance (on + sg) = A tan + A' tan 
and the differences in air equal to 

the distance {mp + rt) ^ [th tan + /t^'tan^^ 

Now these rays diverging from another point o' after the 
refractions, their relative positions will depend on the velocity 
with which they have traversed the glass of the prism ; and 
by an analogous procedure to that which we Used in the last 
article, and considering 7 ' now to be variable, we find the dif- 
ferential of the radius vector r to be 


(I r — It- {h tan + // tan - 


h tan ^' + //tan\k' 


or, d r = (h tan + V tan >|/') ( ^ cv) — 1 . 

We may now apply the theoretical values for m ; and ao- 
coixling to the undulatory theory where w = we have 

dr' = (Atan<f' + A'tan\|/')^f* tan tan 4 /) 

and f d7' = r = constant; ^ 

which is iiidepeiideiil of tlie values of and and we recog- 
nize the polar eqiiution of the circle referred to the centre. 

As (his c(|iiation has been arrived at rigorously, without 
any approximate considerations, and ns we cannot integrate 
in the same rigorous manner for the Newtonian hypothesis, 
I shall procee(l in the first place to the examination where 
interference should arise according to the undulatory theory. 
Referring therefore to fig. 4, and taking the positions of 
the seconda7'y images of the luminous point, as we found them, 
in <£ and h\ and the simultaneous positions of the undulations 
on the axes of Uie pencils as we found them to lie, on the same 
perpendicular sf^ we have, making the point m' the origin of 
the rectangular coordinates, wi'gss a! = w'A', //g =» 2 which 
will always bear a determinate ratio to 2 a depending on the 
incidence, and at the angle of minimum deviation it will be 
that of equality or 2a' := 2a, in which case we now take it; 
and as we found before that we may calculate the distance g a' 
in terms of 2 a, we will call this distance m a, I'hen m' being 
tlie origin, and the lines the axes of the coordinates, 
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we shall have for the equations of these circles whose centres 
are in and ns follows : 

{x—mdf-\-{y—aY — r^ a:® + (7/+ay^ = 
and r =s fl 

for the centra] points of interference. 

Substituting, developing, and subtracting, we find 

mx ^ mr ■=. m 

raising to the square, and bringing all the terms to one side, 
we have 

(4— J«*)y + 47n mV = 0, 

which we find to be the equation of an hyperbola. Diffe- 
rentiating this equation, we find the differential coefficient 
dy _ ^my 

dx 2(4— 

we see that iliis equation becomes zero when y = 0, but on 
account of the constant quantity in the equation of the curve, 
this can only take plac*^: at the same time that x is infinite, to 
fulfil ‘he conditions: hence the axis of the abscissm is tapgent 
lo' -be ivLi/'ire at un infinite distance, and one of its a^mp- 
totes, ' e maj^ also learn from the geometrical construedon, 
fig. 

We learji fror-* this, that the central band produced by the 
interference of two luminous pencils alter passing through a 
prism of glass, should, according to the undulatory theory, 
nearly coincide with the 'nterinedial line (fig. 1. and 5), 
and slightly tend towards the angle of the prism instead of 
from it, as we find by experiment. Hence the undulatory 
theory gives no account of this phenomenon. 

According to the other theory, — that light travels through 
bodies with a velocity which is directly as their refractive in- 
dices, —on recurring to the general equation 

dr ■= [h tan tan rpO cv) 

we have, by putting for m its value a-, 

d y' =r (// tan -h A' tan 

ss (/i tan H- A' tan ^|/) 

On referring lo fig. 3, w'e see that we may write for A its 
identical expression r'd ; then consiilcring A' as equal to A, 
and noting that r' increases as (? and <?’ decrease, and that 
hence d ^ must be taken negative, our equation becomes 

d 7-' s= — r^d (?' (tan -|- tan ^ --- ; 
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Differentiating the general equation sin p s ^ sin we have 
cos ^d<p ^ y. cos 

1 1 I j cos e 

and dff ^ dp ^7,. 

^ ^ ft cos p' 

Substituting this value of d p\ and the value of r^s= r 
we have 

J* 


dr — — r ^ ^ -dp (tan p' + tan 4/) j 

A » COS p ^ T / 


cos" p 


, ^ I cosa^ , , tt*— 1 

or, dr =s — r dp (tan ^'4- Ian ^J/) 

cos <f) ' 'ft 

r in tills equation is still a variable quantity, but we may eli- 
minate it by considering a perpendicular let fall from the 
image of the luminous point upon the first surface of the prism 
produced, as a e, fig. :i. Calling thi>. perpendicular distance 
we have e 

■ - “ cos p * 

and su^istituting this value 

> « c , cose' ^ , .IV 

d r =s — - --dp (tan ^ + tan 4/) , 

cos^ cos 4 > 

, X I cos e' , , „ a- — 1 

dr =s — cd p — i - (tan e' 4- tan 4^0 ^ — • 
cos' ^ ^ /'*' 

This equation is most probably not integrable in the ge- 
neral form we now have; but by supposing the pencils very 
small, as they really are in cUsSes of interference, we may sub<« 
stitute for (tnn 9'+ tan 4'') a term containing only tan p^ and 
a constant; and we .shall find, on recurring to numbers, that 
we may make this approximation, as well ns the former one, 
without introducing any mateiial error. 

Thus at the angle of minimum deviation, we have 

tan p' 4- tun 4^ = 2 tan p ^ ; 

introducing this value, therefore, our equation becomes 

, V , cos^' 

dr zs edp 


^ 2 tan — - 
cos* p ft 




cos" p * cos p' 


u 


dr = — edp — = 

COa*p ft 
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dr 


- e ^ ^ ^ 2 


cos*^ 


COS^4> * ft? 


and 


Cdr ta f-ed. --- 2. 
J J COS ^ 


J*»-l 


or. 


1 


C-, ■ 2.'‘1-A 

cos Ip 


which is the equation of the curve we seek ; and from the 
circumstances in which we consider the experiments made, 
we may take r and ^ as the coordinates referred to the pole ^ 
or f in 5 ; and which was orijginally the angle of inci- 
"'dence, being counted from the line a ^y, or a parallel to it, 
this line making with the axes of the pencils after refraction 
an angle equal to the angle of minimum deviation. 

For thfc constant, let r' when ^ =: 0, we have 


R=C-2.“:V 


C=R + 2.^ 


-1 


hence ^ /' ll + e 
which we may write thus, 




— 2 e 


I-'*-! 


1 

cos 


y. 


11+ 


cos 


or ;•' = Q - - 

cos^ 


and we see that oiir equation holds good for any values of R, 
as the motion of the rays of light requires. 

To calculate the points of interference on the transcenden- 
tal curves given by the light supposed to set out simultaneously 
from tile images of the luminous point, a'e must return as 
before to rectangular coordinates, and follow an analogous 
process > 

Then a and ^ being the secondary images of the luminous 
point and the poles of the curves, we v^ill take the lines v 
and a ax for the axes of the rectangular coordinates ; and it 
will be reouired to find the distance a which we will put 
ss M, and tne^distance a e, which we will call j3. 

Now writing the equation of the upper curve 

= Q — • 

cos ^ 

»aml that of the lower one 



' iLOSX 

counting y* from the point and x' from the point s, we shall 
have y =^y — at, y = X - 
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i^id r'* SB + j-% r\® = y* + j:'* for tho points at which t|ie 
curves intersect ; and also y ■■ r' cos ^ se r/ cos ^ 
Eliminating cos cos x* ^nd by means of these 
equations, we find 

Q*= (y+y) 

Q» = (y + 

It now remains to establish the requisite relation between 
Q and Q'. For this purpose, putting for the difference of the 
patlis the letter 7/, which we lately found the means of de- 
termining, letting fall the perpendicular ^ S upon the axis of 
the lower pencil, and calling the distance e S s: of which we 
easily get the value, 
we have on the axes of fhc pencils 



= — 8 + y, 

* 

and Q — * 

= Q-_ . * . - i + y 


cos t 



Q' = Q + 



l)y putting 

_ A-— >e ^ 

C = 7 +• 5 — V. 

cos 1 ^ 

. 0 


itetuniing to our former equations, we have 


Q> = (y + X*) (Q + c)» = ( f+t”) ; 

we may now eliminate Q, and obtain an equation containing 
only x,y and constants, and which will represent generally 
the curvj in which the central points of interference -should 
take place. 

Eliminating, we arrive at this e'quation : 

+ - (y + x)' - c*. 

To get quit of the si^ of the square root, it is n^etf^ary 
to raise both sides to the square ; and puttiog for a/ Its value' 
a'--j8, we have 

♦ C* fi^a» + 4.C« (y+x)? = 

It will be seen that the involution to the second power is 

N 2 
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still only indicated on the second side; but from the com- 
plexity it assumes there is no means of using it, except by 
changing it into a numerical equation, by adopting some nu- 
inericAl values for y, and calculating the corresponding values 
for X by extracting the required roots. On this account the 
above is, I believe, the simplest form in which it cun be used, 
and the calculation is, nevertheless, still sufficiently laborious. 
We may compare the equation to the following : 

(Aj;®-B:r + D)* = Kr*+F; 

or, 2ABjr*+j:’(B*-f2AD— E) — 2BDjr+ F = 0. 

For the data, I have taken e = 40 inches, a = ‘06 inch, 
and the refracting angle of a new prism (which I prepared 
with the intention of making micrometrical measurements if 
the phenomena had come under any known theory) = 33° 18^ 
the refi’active index of the glass being 1*500 very nearly. 

From these I find for the angle of minimum deviation or 
t —25° 27' 14" nearly. 

For the lower curve c' = c+2a sin i = 40‘05 15744. 
tt®— I 

X = 2 e — - = 44*4, 

k = =: 44*50174. 

—r = 44*297241 (= d/). 
cos 2 ' ' 

e' 

r^= — - = 44-354361 (=5w). 
cos t ' ^ 

To tlie point on the same perpendicular — r^^ + 2 a tan i 
= r\i + 2 a tan i = 44*41 1479 = r'^p (= e o). 

, r\ = 44*342340 (= ?r) 

r\ - r\ or 8 *069139 (= e8) 

A paths or^ = *0634655 ( = yg). 
a = *1140052 (=:«?) 

^ = *0786127 (= ae) 

C = *0691293. 

Calculating with these, I have taken for y three different 
values; namely, y = 41 inches, ^ = 45 inches, and y = SO 
inches, and arrived at the following equations : 

For y aoB 41 inches, 

•000045968 + *00927 1 8 1 j:*— *01 28883 - 40*053245 x 
-f 71 8*6541 = 0. 

For ^ = 45 inches, 

*000024 1 67 ^ + 0061 1 S092.r® + *0097 1 67 1 a;'*- 38*1 3274 x 
+ 787*2133 = 0. 
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For = 50 inches, 

*00001 12091 x*+ *003760774 a^-4- *03045574 **— 36*35336 x 
+ 877*2896 = 0. 

1 have sought the roots of these equations which have the 
values nearest to tliat of on the line a for the correspond- 
ing values of by the method of approximation ; and accord- 
inalv, y = 41 gives ar = 19*78 inches 

y = 45 X = 22*86 

y = SO X = 26*92 

The points on the line a n' for these ordinates are found 
by the eqiiation a? = y tan i. 

Hence ^ = 41 gives = 19*515 inches 

y = 45 = 21*419 

y = 50 = 23-799 

We see that the [mints at which ititerference should take 
place according to the Newtonian hypothesis, — that light moves 
with a velocity in passing through refracting substances, 
which is directly as the refractive index, — are still further from 
^e truth than according to the iindulatory theory, '’i'he 
band ought to have been seen, according to this hy- 
potll^s, following a direction similar to tu^ fig. 5. 

, investigation is not, however, entirely lost labour; for jn 
ft.lddpon to knowing the effect of the view we have follow^' 
we.fee also where we must seek for the true solution ; and it 
is ‘clear that these pluenomena can only arise by light really 
moving still slower in passing through refracting substanc^ 
than it is supposed to do even on the uiidulatory theory. 

The experiment of Professor Powell must be allowed to be 
an important as well as an elegant one, drawing a clear 
boundary between the claims of rival theories, and pointing 
with an analysing precision to the true theory, which no re- 
ference to measurement alone would probably ever have dis- 
covered. 

Since I learned the tendency of the Newtonian theory of re- 
fraction, I have examined the displacement of the coloured 
bands produced by causing one of the pencils to pass through 
a vei’}^ thin slip of mica, and the displacement is undoubtedly 
in the dire^'tion which indicates the light to have passed 
through it with diminished velocity, and which, if we knew the 
exMt thickness of the slip, might be determined. Perhaps the 
only resource will finally be, — either the metliod which Jif. 
Arago practised, of causing the pencils to pass through two 
similar pieces of glass of which he knew the inclinations to the 
directions of the pencils, and consequently the difference of 
the thickness passed through by the rays ; or a method analo- 
gous to this. 

M. Arago believed that he found the relative velocity in glass 
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to be exactly os indicated by the uiidulatory theory ; if the re- 
sults were not widely different from this, he would undoubt- 
edly refer the difference to error of experiment. We see that 
the experiment with the prism draws a clear line of distinc- 
tion ; but from what I have observed, I believe tlie velocity 
will not eventually be found extensively different from that 
according to the said theory. The slightest difference is, how- 
ever, of lata] consequence ; for the ratio ought, according to 
common consent, to depend rigorously on the refractive index, 
which is one of the fundamental principles of the theory. 

XVII. Experiments on Platina. By Richard Phillii'S, 

F.R.S.L.i^E. 4rr. 

T^IIE third volume of the Quarterly Journal of Science 
contains a paper, by Mr. J. T. Cooper, On some Com- 
binations of Platinum. In this communication the author 
states, that when a neutral sdiution of tartrate of soda is heated 
with 0.10 of murl.ite of platina, a blackish powder is precipi- 
tated: diis substance after being washed, was dried on a 
Lath hi in order to free it from uncombined 

lost uftei V ards 2*8 per cent, by exposure to a red hea^^iiff 
Mli nutlii»)'r could be procurea from the black powd^ib'dt 
platinr and water, Mr. Cooper considers it to be a hydr^lb of 
tl'.e metal, composed of 44>'328 = 2 atoms of platina + 
as ' aU>m of water: these proportions agree tolerably' Welt 
with the results of the experiment. 

It is singular that Mr. Cooper does not particularly advert 
to the interesting fact which he announces ; for this is, I be- 
lieve, the first instance on record of the combination of water 
with a metal, not jireviouslj^ converted into an oxide; and it 
is almost as remarkable, that of the numerous authors whom 
I have consulted on the subject, no one mentions this com- 
pound. 

Although, with some particular views, I have repeatedly form- 
ed this black powder, it is only lately that 1 have investigated 
its properties. Having dissolved some platina and precipitated 
it in the manner described, I duly washed the powder and 
dried it at 212°; after this 1 gradually lieated it to redness, 
and found that it diminished 1*41 per cent, in weight. This 
experiment, slightly varied, was repeated with a difference of 
only 0*14 per cent, in the weight lost. It will be observed 
that although Mr. Cooper dried the precipitate at 300°, white 
I subjected it only to 212° before heating it to redness, yet 
I found the diminution of weight, caused by the subsequent 
and higher temperature, to be but little more than half of that 
which occurred in his experiment. 
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Supposing, therefore, the black precipitate to be a hydrate 
of platina, it would appear by my experiments to be a com- 
pound of about four atoms of the metal and one atom of water. 
Now the existence of a hydrate so constituted is not only of it- 
self extremely improbable, but is rendered still more unlikely 
by the supposition that a metal without previous oxidizement 
should form a hydrate at all ; for it is quite as contrary to ex- 
perience that a metul and water should combine, as that a metal 
and an acid should unite, without the intervention of oxygen. 

1 am therefore disposed to consider the 1*41 percent, of 
water which remains with the black powder, after being heated 
to 212°, as in a state of mixture, and not of combination. There 
are other circumstances which strengthen this conclusion 
If the black powder be strongly pressed or rubbed in a glass 
mortar, the metallic appearance of platina is as perfect before 
ns after the application of a red heat; and 1 conceive thi' could 
scarcely occur if it were chemically combined with .vater. 
That the platina is in the metallic state in the black powder, 
%fproved by its total insolubility in nitric or m*jrii.i*c acid, 
^y^njijjjihen first precipitated, and before it is dried, AnothM- 
isirqiims'tance which induces me to believe that it is not .i hy,, 
drat^iis its answering most perfectly the purpose i'f if jngy 
plik^ia in firing a jet of hydrogen gas, and detonating a mix- 
tof oxygen and hydrogen gases ; indeed it appear to 
tp^|)e an excellent preparation for these purposes, an l 't is 
procured with very great facility. 

It is probable that some other metals whose affinity for 
oxygen is weak, may also be precipitated in the metallic state 
by the tartrates; and 1 liave found this to be the case with 
gold : when tartrate ot soda is ailded to the muriatic solution 
of that metal, no eft’ect is produced until heat is applied, and 
then the precipitation of metallic gold is as rapid, and quite 
as remarkable as that of platina. 

Tartrate of soda being a salt not usually kept, I have some- 
times employed tartrate of potash : when the solutions are 
cold, the well-known double salt of potash and platina is preci- 
pitated ; but on the application of heat the black powder is very 
quickly formed; the same effect is produced by tartrate of lime 
and tartrate of ammonia; but neither tartaric acid nor bitar- 
trate of potash determine precipitation until an alkali is added. 

It appears to me that muriate of platina may be veiy ad- 
vantageously employed as a test of the presence of tartaric 
acid, provided it be first saturated or supersaturated with an 
alkali. 

During the formation of the black powder, there is an evi- 
dent evolution of some gas: suspecting it to be carbonic acid 
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I passed il into li(ne-water and obtained a plentiful precipi- 
tate; it is probable therefore that the hydrogen of the tartaric 
acid combines with the oxygen of the platina, and thus re- 
duces it to the metallic state ; whilst the carbon and oxygen 
of the tartaric acid form carbonic acid gas, 

1 ain/it present engaged in some researches upon the oxideof 
platina, thrown down by the action ofprotonitrate of mercury. 


XVIII. Notice of the Arrival of Twenty-six of the Summer 
Birds of Passage in the Neighbourhood of Carlisle^ during 
the Spring ^1832, together with some of the scarcer Species 
that have been obtained in the same Vicinity from the I Qth of 
Nox)embcr 1831, to the 10th of November 1832; with Ob- 
servations, ^c. By A Correspondent*. 



No. iKngliv'i Knecific Names. 


2 Swallow 

3 House Martin 
1 Sand Marcin. 


Ml 


Goatsucker 

Pled Flycatcher 

Spotted Flycatcher. . . 
Rin^ Ouzel 

10 VVheatear 

1 1 Whinchat 

12 Redstart 

13 Grasshopper Warbler... 

1 4 Sedge Warbler 

15 Gre.iccr Petty chaps ... 

16 Wood Wren 

17 Blackcap 

18 Whitethroat 

19 Yellow Wren 

20 Yellow Wagtail ^ 

21 P’ield hark or Titling... 

22 Cuckoo 

23 Wryneck 

24 Corncrake or Lnnd>Rail 

25 Dottrel 


Latin Generic and 
Specific Names. 

\\ hen first 
ol><>crved. 

Coturnix vulgaris. . . . 
ilirundo rustica 

.\lav ,12. 
Anril 12' 


Common Tern. 


Cypselus A pus 

Capriinulgus curo[)neus 
Muscicapu ntricapilla 

Grisoia. . . 

Ttirdiis torquatiis. . . . 
Saxicola (Kiiauthc . . . 

Rubctr.i .... 

Sylvia Phoeniciirus .. 
Curruca Locustclla . . 

salicaria . . . 

hortensis . . . 

sibilatrix . . . 

Atricapilla . 

Sylvia 

Regiiliis Trocbiliis . . 

Motacilla Oava 

Antbus trivialis 

Ciicuhis caiiorus . . . 
Yiinx Torq ulla.. ... 
Ort}goinetra Crex ... 
Charadrius Moriiiclliis 
Sterna Hirnndo 


! 53 
54 
57 

March 31 I 58 
59 
62 

April 24 63 

27 64 

May 3 66 

12 70 

18 75 

19 7« 

16 121 
22 125 

14 129 

7 164 

18 



[Wore. — The figures contained in the column on the right in the above 
Table, as well as those affixed to the species not incinded in it, refer to the 
numbers in Fleming’s History of British Animals, which we have inserted, 
in order that the reader who wishes to have a description or to see the vb> 
rious synonyms of any of the birds here alluded to, may find the species at 
once, should he posses.s that highly useful and very excellent work.] 

* Communicated by the Author. 
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Quail. — On the 29th of December a Quail was killed near 
Kirkbride, a small village within a short distance of Solway 
Firth; and notwithstanding the time of the year, it was in most 
excellent condition, and proved, upon dissection, to be a male. 

We are induced to record this circumstance, as it confirms 
the statement we made in our notice of this species for the 
year 1829, that “ ii few have been known to remain over the 
winter*.” 

9. Turtle Dove {Columha Tnrtur ). — A Turtle Dove was 
killed in lllackwcll Wood tm the IStli of September. It was 
a young bird, being entirely destitute of the black patch on 
each side of the neck. This is the first specimen we have 
seen that has been obtained in this neighbourhood, although 
we have been inlbriiied that it has been met witli at Woodside, 
and one or two other jilaces; it is however of very rare occur- 
rence in this county. 

17. Iloney Buzzard {Pernis nptvoi'us ). — We were shown a 
specimen of this elegant bird on the J7th of November, by 
a dealer in this place, who states that it had been killed 
atioiil'j^^middle of October last near Ilaugbton Head. It 
" wa»&l/^&ily a very youpg bird, and agreed in every respect 
with:*ld|^4escriptioii given by 'rciiiminck, of trs Jeuncs de 
this species, having a few very small buff-coloured 
s^tMwSnringly scattered over the head and neck. So little 
WB9‘^^ possessor aware either of its value or rarity, that he 
had^llowed it, through neglect, to become putrid before it had 
been skinned, and it was in conseijucncc materially injured. 
This is the second specimen that has been obtained in this 
county; and as the Floiiey Buzzard is decidedly one of the 
rarest of the British Juilconiduc, the li>l lowing particulars of its 
capture, &c. in this country may possibly iiiU.iest some of our 
ornithological readers. 

2. A female, at Sclbornc, Hampshire, in the summer of 17S0. 
— White’s Nat. Hist, of Selbornc, vol. i. p. 186. 

3. A female, near Carlisle, Cumberland, lime 13th, 1783. — 
Hutchinson’s Hist, of Cumberland, vol. i. p. 5. 

Ill the cabinet of the writer of this notice. 

4'. A specime.i, supposed tube a female, at Highclere, Berk- 
shire. — Montagu’s Orn. Diet. 

Ill the Britisli Muvseum. 

5. A specimen, seen on ISIapton Ley, Devonshire, a few years 
previous to the year 1813. — Montagu’s Sup. Orn. Diet. 

6. A specimen, near Yarmouth, Norfolk, a few years prior to 
182,5. — Linnacari 'IVaiisactions, vol, xv. p. 6; Pauna Bo- 
rcali- Americana^ p. xii. 

* Phil. Mag. and Annals, N.S. vol. vi. p 2/6. 

Third Series. Vol. 2. No. 8. Fch. 1833. O 
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ForiDerly in tlie cabinet ol‘ Joseph hJabinc, Es(j. F.R.S. 
8cc. ; but now wc believe in the Andersonian Institution, 
Glasgow. 

7. A specimen, in StafFbnlshire: sex, time when, or the lo- 
cality where killed, not mentioned. — Mag. Nat. Hist, vol.ii. 
p. 273. 

In the Manclirster Museum. 

8. A specimen, xit (dipping Iliill, Suffolk, in the summer of 
1821 ? — Mag. Nat. rJist. vol. v. p. 280. 

9. A specimen, near Thruiiton Wood, Northimibcrland, some 
years betbre 182.9. — 'rransaccions of the Nat. Hist. Society 
of Noli I lumber land, vol. i. part iii. p. 21;7. 

In the Ashuiolean Mu.scum, Oxford. 

10. A male, ii Thrunton Wood, Northumberland, fllst of 
August 182.9. — Nat. Hist. Sticiety ofNortlminberland, vol.i. 
pait iii. p. 247. 

in the cabinet of the Hon. IT. T. Liddell, Ravensworth 
CaslJe, Durham. 

11. A male, in Tendring Hall Park, SulToik, Octobcif 1 2th, 

1831. — Mag. Nfit. Hist. vol. v. p. 280. > . ' 

in the cabinet of J. D. Hoy, Eso. Stoke Nay t^kl^.^u^* 
folk. F. 

12. A specimen, at Spetchly, Worcestershire, in Che 
of 1831. — Mag. Nat. Hist. vol. v. p, 379, 

Indepciuhiit of the above, Latham, Pennant, Royl^^diiOr 

van, Selby, &c. mention others, but have not stated Hi^inic 
when, or the place where, the specimens they 'allude m w'ere 
obtained ; aiul in all probability two or three more may be 
noticed in local catalogues, or preserved in the cabinets of pri- 
vate individuals. 

39. Greater Butcher Bird or Cineicom Shrike [Lanius Exni- 
bitor.) —During the months of November and December three 
of these birds were obtained in this vicinity. A female, killed 
on the 24th of November, had been feeding greedily on the 
larva of Scofophila porjphijrea (6252), and Anarta Myrtilli^ 
(6390), several of which had Iwjen swallow^ed entire, and with 
little or no injiiiy; the stonneh also contained a very fine 
specimen of Curahns hortemis (12), two or three of Phosphnga 
atrata (820), and the elytra of several species of Agonum*. 

119. Hoopoe {Upupa Epops), — On the 4th of September 
two Hoopoes were observed on the high roatl near Lingy 
Closehcad, a short distance from the village of Dalston ; and 
on the following <lay one of them vvjrs shot at the above-men- 
tioned place ; the other w'e believe made its esca])e. 

* The figures attached to the tiantes of these insects refer to the num- 
bers in ^ephens's Systematic Catalogue of British Insects. 
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Upon referring lo our conniuinicatioii for ihe year 1831, it 
will be seen that one of these handsome birds, so rarely met 
with ill the North of England, was killed at Middlesciigh, 
only a few miles from the village of Dalston, on the 8th of 
September *. 

131. Spotted Hail, or GaUinulc {Gallumla Porzona). — A 
very beaulifiil female of this remarkably pretty species was 
killed <in Wragiiiire Mt)ss on the 5th of October, the very 
same locality from w'heiice we obtained a mule the preceding 
year ]■. 

1 to. Gtcen Sandpiper {Totamis Ochropns). — I'hrce or four 
Green Sandpipers wore seen in this district in the months of 
August and September, two of which were obtained ; one 
about the (itli of the former month, near llichardby ; the other 
on the bunks of the river Ksk, within a little distance of the 
iron bridge at CTurris 'IViwn, on the ‘23rd of the same month. 

144. Greenshank {Totanas Glottis). — During the month ol 
August, three or four of these birds were occasioiTdly seen on* 
lirugh and llockcliff Salt Marshes, and on the 25th a young 
male female were procured. These two biids had been 
feedihg ;'’iipon Sparlings or Smelts (OA7»rn«: jKjOf’rZawyw), and 
Shrtin]pa {Crangon vulgaris). A third specimen, which was 
'killra.About ten days picvious to the above, on the banks of 
th^Vger Eden, near Hotchardby, had recently swallowed a 
beanm^ Loche {^Gohitis harbatula). 

TOe Greenshank, which we believe is nowhere common 
in any part of England, is rarely met witli near Carlisle. 

148. Conimon Snipe {Scolopax Gallinago). — On the 18th of 
October we received a specimen of this bird, which had the 
three first primal ies in both wings perfectly white. 

150. Plack-lailcd Godvoit {lAmosa agocephala). — A very 
fine young male of this scarce species was shot on RockclifT 
Salt Marsh on the 25th of August; and, as we have every 
I eason to think, the first s])ecinien of this bird that has been 
captured in this part of the county:};. 

154. Cuiicaic-tailcd Sandpiper \Tringa p'iisilla)* — A jiair of 
tliis rare species of Sandpiper wore killed on Eockcliff' Salt 

* Phil. Mag. aiul Annals, N.S. vol. xi. p.84. f Ibid. p. 85. 

t The reader who has an opportunity of referring to Shuw*s General 
Zoology (vol. xii. part i. pp. 73 -- 770> will find n very singular error relative 
to this bird, and itb congener the Bar-tailed Godwit f /. .■«/o). The en- 
graving there stated to rc|)rcserit the Black-tailed Godwit, !:> in tact a 
iiiiitcruble figiire^of the Bar-tailed species, with the exception of the bill 
on tlic contraiy, the one given for the Bar-tailed Godwit, has the long 
legs, black, tail, and plumage of L. tcgociphala. In shot t, these plates, ui 
a scientific point of view, are of the most wretched description. 

0 2 
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Marsh on the 1st of September, the only specimens we have 
hitherto lieard of that have been captured in this vicinity. Both 
were young birds, in all probability not more than nine or ten 
weeks old, and their plumage was in almost every respect very 
similar to the young of the Common Sandpiper (^I'otantts 
kypolmcos) oi i\ie Slime uge. They proved, upon dissection, 
to be of different sexes, and W'cic exceedingly iixt. 

155 . Double Fork-luiU'd Sandpiper minuta). — Two 

of these scarce birds have been procured in this neighbour- 
hood ; namely, an old male, on the ISlh of November, in a 
small fresh-water creek or inlet on Brngh Marsh, and an adult 
female, on the 1st of September, in company with the prece- 
ding species. The former hadnc(]nired its winter livery, and* 
had black legs; the latter still retained the greater part of its 
summer dress ; the legs of this bird were of a j)ale olive-green. 

Previous to the publication of Temminck’s justly celebrated 
Mimitcl d'Ornilholotfic, these two diminutive species of Sand- 
piper were almost invariably confoinuh'd together by the best 
ornUhoiogisLs; and there is reason to believe that even at this 
limt theii sj)ecilic marks of distinction arc often overlooked 
by nuiny, especially by those who have not had tin dppor- 
fuiiity of examiiitug them alive or when recently kiptfd. In 
cither of these ‘•lates their a])})earnncc is so very diffejA^ljthat 
they may be recognised without the least dilHculty. Slery 
weak slender bill of 7’. pmilla is tben very visibly'Bl^- or 
curved, but becomes, as Teramiiick very correctly ren^fks, 
«] lite slraigiit when perfectly dry; — independent of this spedffic 
characteristic, the shorter tarsi, and cuneiform tail of this 
species, will at all times point out this bird from T, minuta. 
The flight as well as whistle or notes of these birds are also 
very different. 

We have subjoined the comparative weights and dimensions 
of tlie four birds above alluded to. 


Name. 

Sex. 

Weight. 

Total 

Length. 



Tarsi. 



Di. r.r 

Inch. 

Inch. 

Inch. 

Ini h. 

Tringa i 

male 

7 


1 1 M 

J 1 1 0 

-'yh 

j-ff- 

ijjsiilu J 

icinalc 

8 14 

{» 




'n ■> 

I riaga \ 

male 

6 17 

6 

Hi 


mSm 

rainuta / 

ftniale 

8 3‘) 

6 

12 


TO 1 


It perhaps may not be amiss to observe that the vuriuus 
English specific names given to these two birds by recent au- 
thors, appear to us to be by no mentis either characteristic or 
appropriate; and each succeeding writer, as if dissatisfied with 
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those adopted by his predecessor, has substituted others, but 
we really think with very little or no improvement. In order 
that the reader may judge for himseltj we have given the 
names applied to these small Sandpipers, by Stephens, Selby, 
and Richardson. 

Tringa pusilla, Tringa mimita, 

Stephens* ... LUtl^or Tenmunck’s | 

sSelbyf Little Tringa. Minute Tringa. 

Uichardso.4. Dinunume Sand- J pig„,y Sandpiper. 

Now, the si/e and weight of T, pusilla and T. minuta are 
so nearly the same, that the trivial names of iJttle, Pigmy, 
Minute, and Diminutive, may with equal piopriety be given 
to botli, and certainly do not point out any of their decided 
specific marks oi di'^tinctiuii ; and as Dr. Fleming has not given 
cither of iliese birtls an English name, we have ventured, aftei; 
some hesitation, to call tlie former the Cuneatc-tailed Sand- 
piper, and the latter the Double Fork-tailetl Sandpiper; names 
which we trust will induce ornitliologists to examine this b»rd 
with greater attention, and consequently the more readily leed 
the detection of these two species. 

^ At the same time we arc fully aware that even tliese names 
ar^ pot altogether free from objection* as o le or two of the 
eitca^Europcan species of dimimniveS;mdojpeis aie stated to 
have tails of very similar formation (>. 

158. Uuf {Tringa pugnax), — Two young females of the 
year, of this species, were shot on Uockcl ill' Marsh on the 23i*d 
and 25th days of August. From various sources of informa- 
tion we are strongly inclined to think that a few young RuHs 
annually resort for a short time to tiie Suit Marshes in the vi- 
cinity of Solway Firth, during their .‘iiiturnnnl migration. 

160. Common Lap'-idng {Vancllus, crislatus.) — A rather sin- 

* Shaw’s General Zoology, vol. xii. part i. pp. 101, 102, 105 
t Selby’s llliistratioiis of British Ornithology, 4to edition, No. 9. Se- 
cond Scries, pp. 127, 128. 

J. Fauna Jt,>nah‘ Americana, part ii. pp. 3H5, 386. 

§ It ill very evident, from an examination of the synonyais, that ornitbo- 
logihtb entertain lioubts whctJicr the T. pmUla of Wilson’s Aineritua Orni- 
tliology (vol. V. p. 32) is identical with the T. pualla met with in .Fnrope ; ai- 

...:ii ... iw. .i.J^ 


w'aicr; springs witn a zig/ag irregular nigiit, ana a leenie twit, ' — wnicn i.s 
a very accurate description of the flight, note and locality, of the two 
birds recently obtained near Carlii>lc. 
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giilnr variety of the Lapwing was obtained near the canal re- 
servoir on the 13th of March. This specimen, which was a 
male, had the whole of the back and wing-coverts white, 
interspersed here and there with a few feathers of the usual 
colour. 

204. Razor Bill {Alca Torda), — A remarkably fine adult 
specimen of this bird was killed on the river Eden, near the 
village of lleauiiiont, on the 18th of April. Young Razor Bills 
are occasionally met with in this district; but the old birds 
are exceedingly rare. 

211. Northern Diver {(hlymhtis "lacialis). — On (he I3tli of 
December a young male of the year of this bird was shot on 
the river Eden, within a very short distance of Carlisle, and 
nearly upon the ;ery same s})ot where a very similar Northern 
Diver was killed on the 21st of .laniinry 1789*. 

219. Rurk-iailed Petrel {Procellaria Builockii). — The first 
specimen of this bird that has been detected in this neigh- 
bourhood, was found dead upon the coast near Carduriiock, 
on the i7th of December. Not very many years ago the 
Fork-tailed I'eirol w'as considered one of the rarest of the 
British birds, but within these last few years several have been 
met with from time to time in various parts of the kingdom ; 
and during the lattei' end of the year 1831 it appears to have 
visited this country in very considerable numbers, and is sltfed 
to have been obtained amongst others at the following places ; 
viz. 

One found dca<l near Chipping Norton, Oxon ; two on the 
banks of the river Severn, Gloucestershire; several in the 
vicinity of London. 

()ne found dead not far from Kington, Hertfordshire; four 
found dead a short distance from York ; three or four in the 
vicinity of Halifax. 

One shot on the river Tyne, near Newcastle ; two or three 
in the neighbourhood of Plymouth ; one or two on the coast 
of Cornwall; one at Thirsk, Yorkshire. 

One contiguous to Haiibury, Worcestershire; one or two 
near Hull, &c. &c.f . 


A fm Meteorological Remat ks on the Spring and Summer of 
1832 at Carlisle, 

in this neighbourhood we were lavoured with some delight- 
Jbl weather for the season, from tlie27lh to the 31st of March, 


* iliitc'hiiiiion’s History of Cuinberlaiul, vol. i. p. i2I. 
f Mag. Nat. Hist. vol. v. pp. 283, 380, 388, &c. Ctc. 
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and again from the 'Irlti to the 12Lh of April; the remainder, 
Iiowever, of this month was lor the most part gloomy and 
exceedingly cold, and on the 25th the summit oi Cross Fell 
was pretty thickly covered with snow. During the first three 
weeks of May, keen cutting winds prevailed generally from 
the East ; on the 2nd, there was snow several inches in depth 
ill the vicinity of Tindal Fell, and on the loth and lOth we 
had several .smart huil-.sliowers ; in sJiort, it was not before the 
22nd that the weather became at all warm and seasonable. 

Vegetation, a.s might naturally be expected, made but little 
progres.s; arul nptin the whole the spring of this year was per- 
liaps more backward than the ver>' late one of 1S29. 

The suiniuer and autumn which followed, however, w'erefinc 
and remarkably dry, the harvest early, and the crops in this 
di.stricl, gciUM-ally .speaking, were exceedingly good, more 
particularly on cold elevated grounds, where the lanning pro- 
duce was .scarcely ever recollected to have been more abiin- 
tlant, or to ha\e been secured in finer condition. 

Carlisilc, November 10, 


XIX. Abstract of the princii*al Demonst, 'ations of M. F ourier, 
relative to the Mathematical Law oj the Radiation of Heat, 
By Baron Mauhfce, Member of the InsiittUc of Rrnvce^ and 
Professor of Analytical Mechanics iniht Acadany if Geneva, 
Translated by James 1). Fokbes, F,R.S. L, Ed, 
F.G.S. i5r. Communicated in a LeltcPto Sir David Brew'ster. 

My Dear Sir, 

precis of Fourier’s Demonstrations, from which the 
fol'owing translation is taken, was put into my hands in 
manuscript, by my friend Baron Maurice of Geneva, last 
montli. It was written for the Supplenieni to M. Prevost’s 
w'ork on Heat, which has since appeared. As 1 have not ob- 
served any account of this part of Fourier’s labours in Eng- 
li.sh works (and, indeed, the writings of that distinguished 
man are too little known in this country), 1 think the present 
notice may not be unacce})table ; more e'*pecially as the ori- 
ginal Memoir of Fourier, in the fifth volume (‘f the Memoirs 
of the Institute, is really obscure. In this tract M- Maurice 
has reduced the theory to a few simple propositions, which lie 
has given with all that copiousness of rea.souing which di- 
stinguishes the writings of Fourier, when he is esc.iblishiiig 
fundamental propositions upon wdiich a complex snjierstrnc- 
ture is to be raised: the nr:»t demoiisliiition in particular is 
quite in the Newtonian style. I have adhered closely to the 
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text of M. Maurice, though 1 have not always translated it 
word for word. 

1 am, my Dear Sir, yours most faithfully, 

Grccnhill, Edinburgh, Dec. tith, 1832. JamES D. Forbes. 

Abstract^ 

1. />«?£) of lladiation . — “The rays of heat which issue un- 
der dificrcnt angles from the same j)oiii^ of the surface of any 
body, have an intensity which decreases ))roportionally to the 
sine of the angle foriiicd by their direction with the plane tan- 
gential to the surface, at the point of emission." 

Demonstration. AB, (fig. 1.) be the inalliematical sur- 
face of the body; and AC the thickness of its surface. 

We shall consider a normal ray of heat CA, and conceive 
that C is the point furthest from the surface capable of emitting 
any heat whatever by radiation. Consequently, as w'cadvance 
from C to A, the particles radiate heat more copiously. 


Fig. 1. 



c/ 


Let us assume the (juaiitity of heat to be known which is 

furnished by each point ap situated in the normal tlirec- 

tion, and that it is represented by the respeclive abscissae (3 ft 
.am,. .. referred to the axis A 13 : vve may conceive such a 
curve as Cntno ... . passing through their extremities; and 
the sum of these abscissae, or the area of the curve, will ex- 
press the intensity of the ray of heal normal to the surface. 

We must next consider the intensity of a similar ray in the 
direction a y, inclined to the mathematical surface at an an- 
gle Let us consider first the point a of the normal ray. 
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The quantity of heot whicli reaches y from a will be identical 
with that which reaches A from /3, provided A /? = « y. Now, 
by the hypothesis, the abscissa ^ n represents this quantity. 
Next let us take (fig. 2.) A^ C, and as before, and erect 
the abscissa tif equal and parallel to /S », and let us repeat a 
similar operation for all the other points of the line «y; we 
shall then have another curve Cy ?/y Oy . . . of which the surface 
will represent the intensity of a ray inclined to the normal. 

In order to compare the surfaces of the curves fig. 1 and 2, 
we have only to observe, that for the same abscissa A j? = /3 n- 
(lig. 1.), or A, Ay = ayJiy (fig. 2.), if the ordinate (fig.^ 1.) is re*- 
presented by A/3 = -ay, and we make ay = 1, the ordinate 
(fig. 2.) equal to A ct will be represented by sin But 
two curves have the same origin and axis of ubscissip, 
their surfaces comprised between the origin and a common 
limit arc evidently in the relation of the respective ordinates : 
therefore, the surl'ace ACno: surfiice — i : sin 

VVlierefoic the respective interisities of a ray ofheat jUr noima! . 
to the surface, and one, v inclined at an angle f have the 
same ratio, and v = fx, sin o. q. e. n. 

2. This demonstration is ec|iially applicable to oijvve as to 
plane surfaces. For the thickness of the physical suituce CA 
being extremely small, the portion of ^he mathematical surface 
included between the extremity of the normal and that f»rthe 
oblujue line (which at most can only be equal to the lengib of 
('A), will always be suiliciently small to be confoniided with a 
])laiie taiigcntiul to the point of emission. 

3. 'riie abwlute intensities which are supposed to be known 
in the preceding demonstration arc in no respect wanted for 
the iletei miiuuioii of the intensity of the oblique rays rela~ 
lively to the normal ray. 

[laving demonstrated ilie law of radiation upon these 
simple })rinciples, we proceed to show, that did this law not 
exist we should arrive at conclusions at variance with the 
simplest experiments. But we must first introduce a distinct 
coiice}}tion of the radiating power of a given surface. 

5. Let a be the temperature of a heated surface, and k its 
radiating power*. Eacn infinitely siiiall portion of the sur- 
face may he viewed os the centre of a hemisphere which is 
filletl by the radiant heat emanating from it. If then we con- 
sider a small portion of the surface taken as unity, the qiian- 

• This coefficient h depends on the nature of the radiating hodjr, and is- 
what Fourier calls “ (^onilucil)ilitc exterieure ” in his Tratfi Aiiafyttgiw dc 
( ' hafeur . — 'J’hanslatoh. 

Thiul Saiei, Vol. 2. No. 8. Fcl\ 1833. 
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tity of heat radiated by it will be proportional to the product 
a h ; and if we could know how much heat traversed in unity 
of time the surface of a hemisphere of radius I, having for 
its centre an element of surface taken for unity, we should 
have the value of h by dividing die expression for that quan- 
tity by the product a, 2 nr. 

In order to determine this quantity, let us designate by g 
the constant coefficient which represents the intensity of a ray 
of heat normal to the surface. If this intensity varies with 
the inclination of the rays, we may represent it by 
where denotes an unknown function of the inclination. 
Hence will represent the heat afforded by a ray 

making an angle <it with the surface. 

Let us next cciisider upon the hemisphere of radius 1, an 
elementary zone which has for height the clement oi the 
arc and for base the circle 2 nr , cos ^ : it is evident that the 
product ag,f{^'),2nt cos will express the quantity of 
heat which in unity of time will traverse the surface of the 
elementary zone ; and consequently the integral of this ex- 
pression taken from ^ - 0 to ^ J w, will express the 
quantity of heat which proceeding from unity of surface will 
traverse in unity of time the hemispherical suiiace 2 nr. But 
*his quantity ought also *o be exactly represented by a h 2 nr. 

Hence 2 a nr ,h =■ 2anr.g f d cos p ,f (^) 

or, more simply, h —gf d<^ cos ^ .f (^), 

Uiking the integral between the limits first assigned. Such 
will be the general expression of the radiating power of a given 
surface. 

Thus, for example, if the intensity of the rays be the same 
for all angles of inclination, wehave^/'(®) = 1, and integrating 
the expression for h between the given limits, we have h — 
as it ought to be upon this supposition. 

If, on the contrary, as we have seen in article 1, the inten- 
sity is proportional to the sine of the angle of emission, we 
shall have /(^p) = sin<f), which gift's h = Hence in the 

case of nature, in which the general ifitensity of the rays is ex- 
pressed by g, sin p, it has for extreme values zero and g; and 
the mean value of /z, the radiating power, is -^g. Such would 
be the intensity of rays emitted at an angle of 30'’, for, 

g.sin Y = ig. 

We also see that if all the rays weic similar to those nor- 
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mal to the surface, the resulting effect would be double what 
it really is; for it would then be represented hy a g instead of 
^agovah. 

6. From these principles may be deduced some curious and 
important consequences ; but we proceed at present to consi- 
der a particular case, which puts in a strong point of view the 
necessity of the law of the sines. 

7. Let us inquire what would be the final temperature ac- 
quired by a spherical molecule placed in the centre of a sphe- 
rical surface having n radius R, which we conceive to be con- 
stantly kept at the temperature a ; and continuing to call h 
the radiating power of the surface both of the spherical in- 
closure and of the molecule, of which we may call the radius 
r, wc shall have, as we have just seen, 

h =gfd<t> cos <p,J {(^) («) 


denoting by 4> the inclination of the as befo.*e. 

Let (o be an infinitely small j)orl:on ol the interior spherical 
surface. It will constantly emit /ays of heat wliicli^ m£»\ be 
conceived in unity of time to fill < hemisphere having a ra- 
dius R : now the rays normal to the interior spherical surface 
will necessarily fall upon the central molecule, ^d will occupy 
upon the surface 2n ,1X' of the hemisphere a space equal to 
v r'K Hence these normal rays, all which have the intensity 
g, and of which w is the base, will transmit to the central mo- 
lecule a quantity of heal expressed by 


TT 


( 1 ) 


'27rR^ 

If in this expression we put for g its value found by equa- 
tion (a), it becomes 


a r 


h 


2U- ’ /d> cbs> ./■(<?) 


( 2 ) 


and as the ratio of the whole spherical suriace to w is ex- 
pressed by , if we multiply this ratio by the expression 

(2), we shall have the whole quantity of heat received by the 
molecule, denoted by 

the integral being always 0 and I v. 

Let us now suppose tliat the final temperature acquired by 
the molecule is represented by A ; it follows that the molecule 
will dissipate from its surface a quantity of heat equal to 

P2 
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4 r r''. bk. We shall then have, for unity of time, the equation 

I 


4!vr^,bh = 2vr-,ah. 
or, simplifying. 


b= ha. 


fd(p.cQS<f^.f((py 

1 


^ ' f d'ipcos(p.f(f)' 


But if the intensity of the rays does not vary with their in- 
‘clination, wc shall havey (<f>) = 1, and taking the integral be- 
tween the proper limits, b =■ ^a\ so that the central molecule 
could only acquire a temperature equal to half that of the 
spherical inclosure ! — a result which is absurd, being con- 
stantly contradicted by experience. If on the contrary we 
make yc4*) = sin we find rigorously A = o; that is, that 
the final fernperaiure of the molecule is equal to that of the 
inclosure, — agreeabU^ to experiment. 

8. It is easy to explain the rather singular result at which 
we have just arrived * namely, that if the intensity of the rays 
of heat emitted w'ere independent of the angle of emission, the 
central molecule would only acquire half the temperature of 
the inclosure in which it is placed, even after an indefinite 
time. For whilst the inclosure from its spherical form can 
only transmit To the central molecule such rays as are normal 
to its own surface, its calorific energy being thus independent 
of the angle of emission of the other rays, the molecule itself 
dissipates heat in all directions, and (according to the hy- 
pothesis) with equal intensity; it is evident (see art. 5.), from 
the equation h =:g, which is then applicable, that it will lose 
in unity of time twice the quantity of heat which it receives ; 
its temperature therefore will only be half that of the inclo- 
sure*. 

9. We shall next proceed to show the necessity of the ma- 
thematical law of radiation by proving that its existence is 
essential, in order to account fi)r the uniformity of tempera- 
ture pervading a space of which the limits arc kept during a 
sufficient time at SI constant temperature, — a fact which experi- 
ence demonstrate^;. 

10. Let us consider in the interior of the bounding sides 


* These facts tend also to establish the rigorous connexion between 
the absorptwr and emisnvt- powers of liodies for radiant heat. If in the ex- 
periment above described, the central molecule had one of these properties 
in the slightest degree in excess over the other, it might acquire an infi- 
nitely high or an infinitely low' temperature. Thus by these elementary 
views the TtecestUtf of these two fundamental laws discovered experimen- 
tally by Professor Leslie is illustrated. — Tkanslator. 
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of the given space, which have the common temperature a, 
two extremely small portions of the surface, which are plane 
and homogeneous, and which may be denoted by s and d. 
Let S be the distance between s and s', which is finite^ and 
therefore incomparably greater than the dimensions of these 
very small portions of surface : — we have to find how much 
heat the surface s', for example, receives from s, in unity of 
time ; neglecting, as we have hitherto done, the portion of 
heat reflected, since we shall do the same when we come to 
consider how much heat s receives from d. 

Let us call p the angle which S makes with s, and ^ that which 
it makes with d. We may reckon the distance 8 from any points 
of the surfaces s and s', since from their small size no sensible 
variation could be introduced into the length of 8 , or the an- 
gles p and . Each infinitely small portion co of the surface s 
will be the base of a ray of heat falling opon d; and to 
know how much heat this ray contains, wc make through a 
point of s' a section of the r^^y perpe idicular to its direction^ 
we shall obviously have s' sin 9 for the area of that section ; 
a quantity of which we must take the ratio to the whole surface 
2 7 fS^ of the hemisphere traversed by all the rays cmanati ig 
from eof when we wish to measure the quantity of heat which 
falls from s upon d. 

Now, denoting by f(p) the unknown function of the incli- 
nation p of the ray which determines its intensity, we shall 
have the product u>,ag .f {p) for the heat of the pencil 
emitted from to at an inclination p ; g representing, as before, 
the intensity of a ray normal to the surface. Then multiplying 

this by and also by '—^^9 the ratio of the surfaces, we 
have the expression •sf{p)»d sin ^ 

JS w 0 

for the total amount of heat passing from the surface s to tlie 
surface d. 

But it is evident that, reasoning in a similar manner, the 
quantity of heat passing from / to s in the same unity of time 

will be ^ i*' 

It follows from the comparison of these expressions, that if 
the unknown function,/' (p) or f{^) be the sine of those an- 
gles, the action of s will be the same upon d as that of d is 
upon s ; and that if this function does not represent the sine, 
these two actions cannot be equal. 

' Fleiice it is easy to see that unless this condition be ful- 
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ailed, an equilibrium of temperature cannot be established 
after any lapse of time. 

11. Corollary . — Since (art. 5.) we have found g 2 h in 
the case of nature, we shall have for the expression of s upon 
s', or of s' upon s, 

ah s sill p . s' sill ^ 

* ¥ ■ 

But if the surfaces have unequal temperatures a and b, and 
supposing, lor example, that a is greater than h, the result of 
their mutual action will proportional to 


{a-h)h, 
conformably to experience. 


s sill p . s' sill ^ 
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XX. Notice of a tnniirhablc Deposition of Ice round the 
decaying Stems (f Vegetables during Fi'ost. By Sir John 
F. W. ilEttbCHEL, K.2I* KJi.S. 4c. ^-c. 

[With Figure!*: Plate II.] 

To R. Phillips, Esq.^4'C. 4’C* 

Dear Sir, 

^JOME years ago during the first days of a sharp frost, my 
^ attention was attracted by the unusual accumulation of ice 
round the roots and stumps of some dry and decaying thistles 
in the fields ; while at the same time comparatively little hoar- 
fr-ist was deposited on whcat-stubblc and other vegetables in 
the neighbourhood. On examination 1 found it to incrust 
the stalks in a singular manner in voluminous friable masses, 
which looked as il' they had been squeezeil, while soft, through 
cracks in the steins. It was chiefly or entirely confined to 
the immediate neighbourhooil of the root, the upper parts of 
the taller unbroken stalks being quite free from it. This pe- 
culiarity of situation, and the comparative absence of hoar- 
frost elsewhere, induced me at the time to attribute it either 
to some different cause from hoar-frost, or to some singular 
modification of that atmospheric deposition by local and tem- 
porary circumstances. 

The above observation was recalled to my recollection by 
a similar phaenomenon noticed on the morning of the 11th 
instant, after a night of sharp frost, of the kind vulgarly called 
a black frost;” there being little deposition of hoar-frost 
from the air, which was during'the night extremely tranquil, 
witli a scarcely perceptible current from the north-cast. The 
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stumps of a bed of heliotropes, which had been left out to try 
the chance of the season, were found to be affected with a 
similar and very copious accumulation of ice to what 1 had 
before observeif round the thistle-stalks. Fig. (A), Plate 11. 
shows the general appearance of this accumulation ; while the 
mode in which it was attached to the stem, and seemed to 
emanate in a kind of riband- or frill-shaped wavy excre- 
scence, — as if protruded in a soft state from the interior of the 
stem, from longitudinal fissures in its sides, — is exhibited at 
hg. (]}}. The structure of the ribands was fibrous, like that 
of the fibrous variety of gypsum, presenting a glossy silky 
surface ; the direction of the fibres being at right angles to 
the stem, or horizontal. 

Although, as remarked, the icy sheets appeared to have been 
))rotruded from the interior of the stem, yet on examination 
they were found to terminate sharply at its surface, adhering 
to it so lightly as to rentier it impossible to handle a specimen* 
without detaching them, and in no instance connected with 
any formation of ice within ; on the contrary, the majority of 
the stems w'ere sound and solid, and many of them still green 
when cut. The point of attachnient of the ice was, however, 
always on the surface of the ivood, beneath the outer bark or 
epidermis, which the frozen sheets had in every instance strip- 
ped off, and forced out to a distance. Where the fringes 
were large and well tlevcloped, the bark had (juite fhlleii off; 
but in those cases where it adhered more strongly, it seemed 
to have prevented their free expansion ; and in such instances 
the stem presented the singular appear aiice (C) of a thick 
massive coating of ice interposed between the wood and its 
integument, which was swollen and rifted. 

The appearances above described are fjiiite at variance 
with any idea of the deposition of these icy fringes from the 
store of aqueous vapour' in the general atmosphere, in the man- 
ner of hoar-frost; and the only quarter to which we can look 
for their origin is in the ..jilaiit itself, or in the comparatively 
warm earth beneath, to whose exhalations the decaying stems 
may form a kind of chimney. In the present instance, the 
season had been, up to the night in question, uncommonly . 
mild and open ; and the frost of a single night being insu^i- 
cieiii to penetrate far into the soil, it may dasily be supposed 
to have been giving out moisture through every open spiracle. 
What share the physiological functions of the plant may have 
ill the phaaijomenoii, or whether it be connected with the vi- 
tality of the stem al all, it is for botanists to decide. 

I rcniaiii, Dear Sir, your very obedient Servant, 

January 13, 183:t. J, F. W. HiniSCHEL. 
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XX I. On the Phecnomena presnited hy Idght in its Passage 
along the Ajres of Bina'ol Crystals. By the liev. H uaiphrey 
Lloyd, A.M. M.B..L A. Pellam of Trinity College^ and Pro- 
fessor of Natural and Experimental Philosophy in the Unu 
versity of' Dublin*. 

1 T is well known that when a ray of light is incident upon 
certain crystals, such as Iceland spar and quartz, it is in 
general divided into two pencils, one of which is refracted ac- 
cording to the known law of the sines, while the direction of 
the other is determined by a new' and extraordinary law first 
assigned by Huyghens. 

These laws were long supposed to apply to all doubly-re- 
fracting substances; anefit was not until the subject was taken 
up by Fresnel, that the problem of double refraction was 
solved in all its generality. £«etting out from the hypothesis, 
that the elasticity of the vibrating medium within the crystal 
is unequal in three rectangular directions, Fresnel has shown 
that the surface of the weve is neither a sphere nor a spheroid, 
as in thelTuyghenian law, but a surface of the 4'th order, con- 
sisting of two sheets, whose points of contact with the tangent 
planes determine the directions of the two rays. From this 
construction it follows that neither of tlie rays, in general, 
obeys the law of Snellius, or that of Huyghens, but that they 
are both refracted according to a new and more complicated 
law. Such crystals have two optic axes, and iire said to be 
hiaxal. When the elasticity of the medium is equal in two 
of the three directions, the equation of the surface of the wave 
is resolvable into two quadratic factors, which give the equa- 
tions of the sphere and spheroid of the Huyghenian theory. 
7''he two optic axes in this case coincide in one ; and the law 
of Huyghens is thus deduced from the general solution, and 
proved to belong to the case of uniaxal crystals. Finally, 
when the elasticity is equal in all the three directions, the sur- 
face of the wave becomes a sphere ; apd the refraction is single, 
and takes place according to the ordinary law of the sines. 

There are two reniarkfmle cases, however, in this elegant 
and profound theory, which its author seems to have over- 
looked, if not to have misapprehended. In a communication 
made; some months since, to the Royal Irish Academy, Pro- 
fessor Hamilton has sujjplied these omissions in the theory of 
Fresnel, and has thus been led to results in the highest de- 
gree novel and remarkable. 

To uiiderstaiid these conclusions, it will be necessary to 

• (VmfTiunicutctl by the Aulhur. 
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examine ibr a moment tlie tbriii of tiic wave. Its ccjiiation, 
referred to polar coordinates, is 

(a® cos" et-^b^ cos-' B +r3 cos’ y) 

— [fl'i (6* -f t^) cos* a + 6* (a* -)- c*) cos* B + c* («* + A"*) cos* yj r~ 
4- a* d* = 0 

in which «, B, y, denote the angles made by tlie radius vector 
with the three axes of coordinates. If now we make cos y s 0 
in this equation, so as to obtain the section of the surface 
made by the plane of .r y, the result is reducible to the form, 

(»•’— c’) [(rt- cos‘ia + &- sin* a) r*— = 0; 

so that the surface of the wave intersects the plane oi xy in a 
circle and ellipse, whose equations are 

r = f, (a« cos® u) r- -- a' b\ 

Now if c, the radius of the circle, be, hitermediate between 
a and b, the seiniaxes of the ellipse, the two curves will inter* 
sect in four points, or cusps ; and the angle which the radius 
vector drawn to the ciisfi makes with th< axis of a , is found 
■ by eliminating r between the two equations, by which means 

we obtain hiZIb^ 

sin a — + — / - - — 

"" c *v U' — b' 

At each of the points thus determined, there will be two 
tangents to the plane section, and therefore two tangent planes 
to the surface; and consequently a single )ay, proceeding 
within the crystal to one of these points, will at emergence be 
divided into two, whose directions are determined by those of 
the tangent planes. 

JSucIi seems to have been Fresners conception of this case. 
Professor Hamilton has shown, however, that there is a cusp 
at eacli of these points, not only in this particular section, 
hut in every section of the w^ave-surface passing through the 
line whose direction has just been determined ; or that there 
are, in fact,ybu;- conoidal cusps on the general wave-surface at 
the points of intersection of the circle and ellipse. So that 
there must be an infinite number of tangent planes at each 
of these points, and consequently, a single ray^ proceeding 
from a point within the crystal in any of the above-mentioned 
directions, ought to be divided into an infinite number of 
emergent rays, forming a cone of the 'ith order. 

It is evident, further, that the circle and ellipse which thus 
intersect must have four common tangents. Fresnel has shown 
that the planes passing through these laiigents and parallel 
to the 3rd or mean axis, arc parallel to the circular sections 
of a curved surface which he calls the surface of elasticity; 
and he seems to have concluded that these planes touched 
Third Series, Vol. 2. No. 8. Feb, 1833, Q 
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the wnve-siirface only in the two point!! just mentioned ; find 
cuiise()uently that a single ray, proceeding from a point with- 
out a biaxal crystal, and refracted in the direction of the optic 
axis, would necessarily be divided into two, determined by the 
points of contact. Professor Hamilton, however, has shown 
that the four planes in question touch the wave-surfiice, not 
in two points only, but in an infinite number of 'points, consti- 
tuting each a small circle of cotitact, whose plane is parallel to 
one of the two circular sections of the surface of elasticity ; and 
that, consequently, a single ray of common light, proceeding 
from an external point, and refracted in the required direction, 
ought, if the theory be true, to be divided within the crystal 
into an infinite mtmber of rays, constituting a conical surface. 

Here then ar^ tw'o singular and unexpected consequences 
of the uiidiilatory theory, not only unsupported by any pliie- 
nomena hitherto noticed, but even opposed to all the analo- 
gies deri\ed from experience. If confirmed by experiment, 
they would furnish a Jiew and almost convincing proof of the 
truth of ihat theory; and if disproved, on the other hand, it 
is evident that the theory must be abandoned or modified. 

Reing naturally anxious to submit the theory of waves to 
this delicate test, and to ascertain how far these new theoreti- 
cal conclusions were in accordance with actual pluenomenn. 
Professor Hamilton requested me to undertake a series of 
experiments "with that view. I accordingly applied myself to 
this experimental problem with all the attention which the sub- 
ject so well deserved, and have fortunately succeeded in verify- 
ing the first-mentioned species of conical refraction. I hope be- 
fore long to be able to make similar researches on the second*. 

The mineral I employed in these experiments was arrago- 
nile, which I selected partly on account of the magnitude of 
the cone which theory indicated in this instance, and partly 
because the three elasticities in this mineral have been deter- 
mined, apparently with great care, by Professor Rudberg, and 
therefore the results of theory couln be applied to it at once 
without further examination. The specimen J used was one 
of considerable size ai»d purity, pjocuied for me by Mr. Dol- 
lorul, and cut with its ];arallel faces perpendicular to the line 
bisecting the optic axes. If we Mip})ose a ray of common 
light to pass in both du’Ci.tioiis out of such a ('ry^stal, along 
the line connecting the ivti cusps in the wave, it is evident 
that il must emerge simihuiy at both surfaces: consequently 

* SiiiLC wf I till'! pvi|)cr, wc have iiilunncd l)y the author 

that he h.i- iio\% ' Ajr/ i-rr/ phaiiumuria <'urici>|)oiiriiii'j; lo the .«y r);/r/ 
of conital rclrji linjj, and of which an atcoiuil vdlJ be given in our next 
iVuinbcr.—Eoxi. 
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the ray which {)iis<«es alon^ th.is line, and forms a diverging core 
of rays at emergence at the second surface of the crystal, must 
arise from a converging cone incident upon the first surface. 
Having therefore nearly ascertained the direction of the optic 
axis by means of the rings I placed a lens of short focus at 
the distance of its own focal Icngtli from the first surface, and 
in such a position that the central rays of the pencil might 
after refraction pass along the axis, 'rhen looking through 
the crystal at the light of a lamp placed at a considerable 
distance, I observed, in the expected direction, a point more 
luminous than the space immediately about it, and surrounded 
by something like a stellar radiation. Fearing that this ap- 
Clearance might have arisen from some imperfection in the cry- 
stal, 1 examined it with polarized light, and was happy to find 
the system of rings in the same direction. 'Phis was after- 
wards confirmed by numerous observations on different parts 
of the crystal. 

This result is of some interest in itself, independently of its 
connexion with theory. It has been hitherto supposed that 
the only means of determining experimentally the direction 
of the optic axes, in substances of weak double refraction, was 
by observation of the rings which appear around them, when 
the incident and emergent light i>> polarized . Ffere, however, 
it is seen that common or nnpolarized light undergoes such 
modifications imlhe neighbourhood of the optic axes of biaxal 
crystals, that the apparent direction of the axes may be at 
once determined, aiul with the simplest contrivance. 

But to exandne the emergent cone it was necessary to ex- 
clude the light which passed through the crystal in other di- 
rections. F^or this purpose a plate of thin metal, having a 
minute aperture, was placed on the surface of the crystal next 
the eye; and the position of the aperture so adjusted that the 
line connecting it with the luminous point on the first surface 
might be, ns nearly as jiossible, in the direction of the optic 
axis. The exact adjustment to this direction was made by 
subsequent trial. The plnenomenon which presented itself^ 
on looking tlj rough the aperture, when this adjustment was 
complete, was in tlie highest degree curious. There appeared 
a luminous circle with a small dark space round the centre, 
and in this dark space (which was also nearly circular) were 
tw'o bright points divided by a narrow and well-defined dark 
line. When the ajicrture in tlie plate was slightly shifted, 
tlie appearances rapidly changed. In the first stage of its 
change the central dark s])acc became greatly enlarged, and 
a double cone appeared within it. The circle was reduced to 
about a qiiadrnnl, and was sepnrntcii by a <lnrk interval from 
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the cone just mentioned. The remote cone then disappeared, 
and the circular arch diminished ; and, as the obliquity of the 
line to the axis was further increased, these two luminous por- 
tions merged gradually into the two pencils into which a sin- 
gle ray is divideil in the other parts of the crystal. 

The same experiments were repeated by bringing the flame 
of the lamp close to the first surface of the crystal. In this 
case the lens was removed, and the incident cone of rays 
formed by covering the surface of incidence with a thin me- 
tallic plate perforated with a minute aperture. The results 
were perfectly similar to those obuiined in the former case. 

But to apply a yet more palpable test to this theory, I 
substituted a narrow linear aperture for the point, in the plate 
next the lamp ; and fixed it so that the plane passing through 
the line on the first plate and the point in the second, should 
lie the plane of the optic sL3fes. In this case, according to the 
recp'-’ed theory, all the rays transmitted through the two aper- 
liirei should be refracted doubly in the plane of the optic axes, 
so that lo pai'L of the line should appear enlarged in breadth 
on looking through the second aperture ; whereas, according 
lo -Professor Hamilton’s beautiful ileduction from the same 
theory, the ray proceeding in the direction of an optic axis 
should be refracted in every plane passing through that line. 
In accordance with tiiis conclusion 1 found, on looking through 
the second aperture, that the luminous line was undilated, 
except in the direction of one of the optic axes ; and that in 
the neighbourhood of this direction its boundaries ceased to 
be rectilinear, and it swelled out into an oval curve. 

I'his experiment seems to go far in affording a general veri- 
fication of the principle. I was anxious, however, to observe 
the emergent cone more directly. After some trials I effected 
this with the sun’s light, and received the rays, emerging 
from the aperture in the second plate, on a screen of rough- 
ened gloss. 1 was thus enablcrl tf> observe* the phicnomenon 
at variou.s distances, and with all the advantages of eidarge- 
ment.' The light was snfticieiitiy bright, iiiul the appearance 
distinct, when the plane section of the roue of rays on the 
screen was even two inches in diameter. 

Examining the emergt nt cone with a tourmaline plate, 1 
was surprised to ob.serve that one radius only of the section 
of the cone vanishe*!, in a given position of the axis of the 
tourmaline ; and that the ray which disappeared ranged 
through .160 . as the tourmaline plate was turned through 
1 SO'’. P'‘roiu this it appeared that all the rays of the cone arc 
polarized in different planes. 

(la examining this curious phsenomcnnn more attentively, 
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I discovered the remarkable law, — that “ the angle between the 
planes of polarization of any two rays of the cone is half the angle 
contained by the planes passing through the rays themselves 
and its axis.” This law accounts for the disappearance of one 
radius only of the section of the cone, the opposite radius be- 
ing in fact polarized in a plane at right angles to the plane of 
pmarization of the first. The law itself can be easily shown 
to be a necessary consequence of the general theory applied 
to this particular case; it is, however, but apjiroximately true, 
and holds only on the assumption that the biaxal energy of 
the crystal is small, — an assumption justified by the pheeno- 
mena of all crystals hitherto examined. 

The general phenomena being observed, it remained to 
take measurements, and to compare them with the results of 
theory. For this purpose 1 determined the magnitude of a 
section of the cone, at a considerable distance from the crystal, 
by observing, with the assistance of a small telescope, the 
points at which the aperture ceaseil to be visible by means *jf 
the transmitted light. The distance being then acc'i»'ately 
measured, the angle of the cone could be obtained from a 
table of tangents. This angle was thus found t > amount to 
6® iV in the plane of the optic axes, and to 5° in the per- 
pendicular plane, — the mean being exactly 6®. I then placed 
the flame of a wax taper at the centre of this section, and 
removing the jilate from the second surface of the crystal, 
placed a mark at a considerable distance on the line -of the 
reflected ray. Then placing a Hailley’s sextant with its centre 
in the place of the crystal, I measured the angular distance 
between the flame and the mark. I’his angle was found to 
be 31' 56', and ccmseqiiently the angle of emergence corre- 
sponding to tlie axis of the cone was 15'^ 58'. 

Now assuming tlio three indices for arragonite to be I *5.326, 
1*6863, 1'6.908, which are the indices for the mean ray E, us 
determined by Professor Rudberg*, Professor Hamilton has 
show’ll that the direction of the nnergent rays in the plane of 
the optic axes will be given by the foriniihe 

sin = 1*6863 . sin 1 

sill R, =- 1*68708 .sin (I-r 41.' 48") 
in w'hich I is the internal angle of incidence, or the angle 
which the cusp ray makes with the normal to the surface 
emergence; and li„, R^ are the corresponding angles of rc-- 
fractiun in air. But in the present instance the normal to 
the surface of emergence bisects the angle of the optic axes, 
and therefore 1 = 9^' 56' 27". Consequently R„ = 16® 55' 27". 

* Sec Loiul. smd Kilinb. Phil M.iq.and .huini., vol. i. p. 140—141.— 15 hit. 
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and li,= 13® 5^' 49". Now the difterenco of these anj^les, or 
3® 0' 3b", may be called the angle of the cone; and half the sum, 
or 15® 25' 8", is the mean angle of emergence. The angle 
IS® 58', found above, differs from this by 33' only ; but the ob- 
served angle of the cone is about double of that given by theory. 

I also measured the angle of the cone by receiving it on a 
screen of roughened glass at different distances, and tracing 
the outline of the section on the screen : the diameter of this 
section and the distance being then measured, the angle was 
determined. Three measurements taken in this manner gave 
for the magnitude of that angle respectively 24', 5® 56', 
6° 22^, the mean of which, 6® \V, agrees very nearly with that 
determined by the former method. 

Conceiving that the difference between experiment and 
theory arose chiefly from the rays which were inclined to the 
optic axis all round at small aijgles and which were transmit- 
ted at the second surface in consc(]iience of the sensible mag- 
nitude of the aperture, 1 determined to try the efiects of 
apertures of various forms and dimensions. 

When me ai>erture was at all considerable, two concentric 
circles were seen to surround the optic axis, the interior circle 
having about double the brightness of the annulus which sur- 
rounded it. The light of the interior circle was unpolarized, 
while that of the surrounding aniuiUis was polarized accord- 
ing to the law already mentioned. When the aperture was 
'liminishcd, the inner circle conlraclctl in diameter, the breailth 
of the outer annulus remaining nearly the same; until the 
former was finally reduced to a point in the centre of the ex- 
terior circle. When the aperture was still further diminished, 
a dark space sprung up in the centre, which enlarged as the 
aperture decreased ; until Anally, with a very minute aperture, 

1 succeeded in reiuleriiig this space about ^ of the whole, or 
of reducing the breadth of the luminous aiinuhis to about of 
its exterior diameter. 

With this diminished ajieriure I examined the appearance 
produced by a line of light on the fii 't surface parallel to the 
plane of the optic axes. The swelling curves, which it lias 
been already remarked, surrounded the 0 }>tic axis in this case, 
were reduced to a breadth corresponding to that of the an- 
nulus in the former experiment, and w'ere sepaiated by a 
'L'onsiderable dark interval. When the plane passing through 
'tie two apertures deviated a little from the plane of the optic 
axes, the phienomena underwent many beautiful changes, the 
curves assuming in all cases the form of the conchoid, whose 
pole was the projection of the optic axis, and asymptote the 
line on the first surface. 
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Finally, when the apertures on the two surfaces were trans- 
posed, 1 found that no change was made in the resulting phae- 
iiomena ; and that they seemed, in fact, to be in all respects 
similarly related to the. surfaces of incidence and emergence. 

It is easy to render an account of these various appearances. 
When the aperture on the second surface is considerable, 
the rays proceeding to its circumference from a point on the 
first surface will be sensibly inclined to the optic axis, which 
\vc shall su})pose to be in the line connecting the point with 
the centre of the aperture. Consequently the interior, as well 
as the exterior rays, into which each of tliem is divided, will 
be inclined outwards \ and it is obvious that there will be a cen- 
tral bright space, evei-y point of which is illuminated by one 
interior and one exterior ray. This space therefore will have 
double the brightness of the surrounding space, each point of 
which is illuminated by one ray only ; and as the rays which 
i;ombine to form it are polarized in planes at right angles to 
one another, the resulting light will be unpolarized. 

When the aperture is diminished, the inclination ol ^hes'e 
interior rays to one another decreases ; until finally tliey be- 
come parallel, and the central bright space is reduced to a 
j)oint. When the aperture is still further diminished, the 
interior rays become inclined inwards, and cross; and it is 
obvious that beyond the point of junction there will be a dark 
space illumined by no ray whatever. As there is no meet- 
ing of rays oppositely polarized in this ea^c, tlie whole of the 
light will be polarized, and according to the Jaw already e^ - 
plained. Finalh', wlicn the aperture is still further diminished, 
tlie interior rays at one side approach to parallelism with the 
exteiioi at the other; and tlie central dark sj)ace enlarges, 
and ap))roaches to equality with the outer and limiting cone, 
'riuis the annulus of light is indefinitely diminished in breadth, 
and the cone approaches to a malliematical surface. 

It will be easily seen that the angle of the true cone is, 
nearly, half the sura of the angles of the exterior and interior 
limits of tlie observed conical annulus; and that when a bright 
space appears in the centre, as is the case when the aperture 
is con.sidc) able, the true angle is half the difference of the an- 
gles of the interior and exterior cones When the whole cone 
is of iiiiiform brightness, and the central dark space reduced 
to a point, the observed cone is just double of that sought. 

Now this last was very nearly the case in the experiments 
fiom which the measures already menlioned w'ere taken; ami 
consequently the corrected angle, being in this case half the- 
ohseMcd, coincides very nearly with that deduced from theojy’. 
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As there must be nil c(]iiul cone of rays incident iijioii the 
first surface of the crystal, 1 took other iiieasureiueiits w^th a 
view to determine its magnitude. For this purpose I placed a 
rough micrometer, consisting of two moveable metallic plates, 
immediately before the lens, and closed the plates, until on 
looking through the aperture on the second surface I could 
see them just touching the opposite sides of the circular images. 
The same thing was done for the interior circle of theannidus, 
and 'the focal length of the lens accurately measured. In this 
manner die extreme dimensions of the conical annulus were 
ascertained, and the true angle calculated. The mean of 
three such measurements gave^3° 47' for the corrected angle 
of the cone. 

It has been observed that the theoretical angle of the cone 
has been computed from the three indices of refraction as de- 
termined by M. Rudberg. Now a very small error in the 
determination of these indices#or a very minute difference be- 
tween their values in different specimens of the same raineral, 
woulxl make a consideruble change in the angle. On the other 
Uaad,. the effects of diffraction must in some degree modify 
tue^experimeutal results. And hence, though the measures 
wete not taken all the means to insure accuracy of which 
they are suscepti'nle, it will be seen that their correspondence 
with theory is as close ns could be reasonably expected. 


XXil. O/ the St7'ficlwe of Living Fabrics. Bif the liev, 
Patrick Keith, F.L.S. 

r Contimicd from p Ifi.j 

{External Slructwc continued.) — The Branches. 

Branches arc the division^ of the trunk, or caudex 
ascendens, originating generally in the upper extremity, 
but often also along the sides. 'I’ho primary divisions are 
again subdivided into secondary divisions, and these again into 
still smaller divisions till they tctmiiuite at last in slender 
twigs. In their insertion or distribiaion they are opposite, or 
'Uernate, or vertieiliate* or .‘•cattcred. lu their position they 
are vertical, that isj lying cfdse to the st'.'ui ; or spreading, that 
is, forming a conspicuous angle with the item ; or divergent, 
that is,<«xp8f>ding horizontally : or dei^ected, that is, banging 
down'oo as to form an arch, as in the Weeping Ash, or Willow. 
In 'tfaelr size they are, proportioned to the dimensions of tlie 
{iruii^ 'exjiaTtding in trees of large growth to a great distance 
from the cciitne, and forming a sort of secondary trunk. I'he 
horizontal bianchcs of a*full-grown Calabash-tree arc said to 
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be from forty to fifty feet it) length* ;^iv4iUe the horizontal 
branches of what is called the Live-oak, of Last Florida, are 
said to extend to upivards of fifty paces f. 

The most beautiful specimens that England affords, of plants 
with wide-spreading branches, are undoubtedly those of the 
Beech-tree ; and the finest we have ever had an opportunity 
of admiring, are those in Eastwell Park, Kent, a seat of the 
EarLof Winchelsea. Expanding their aged and venerable 
arms in the full maturity of their growth, dignified in their 
elevation, and clothed with the pleasing verdure of their glossy 
leaves, they excite in the breast of the spectator emotions ap- 
proaching to those of the sublime ; and yet they are not so 
conspicuously remarkable for vastness of dimension as for 
beauty and symmetry of contour. The measurement of one 
of the handsomest of them was as follows : girth of the trunk, 
close to the soil, from eighteen to twenty feet; height, 
clear of branches, from seven to eight feet ; horizontal growth 
of the lower branches, thirty-six feet, which, with half the 
width of the stem, gives a semidiameter of thirty-n>ne feet, 
and consequently a diameter of seventy-eight feet ; slanting 
extent of the upper branches, such as to give to the group v- 
sort of globular contour, as regular as if it had been clipped 
with shears, with an estimated elevation of from fift^ to sixty 
feet. Think of the cooling and delightful shade afforded by 
this ample expansion, as filled up with its summer garniture 
of leaf and flower, and you have a type before you similar to 
that from which Virgil drew when he said or sang, 

Tityrc, tu jiatu1<e recubans sub tegmine 

Sjlvebtreiii tcniii Musirn nicdita>'is arena. — Edog, i. 1. 

Indeed we are of opinion that no leader of Virgil is compe- 
tent to form a correct or adequate idea of tlie beauty of the 
distich now quoted, till he has seen some such trees as those 
now described. The Beech-trees of Knowle Park, near Seven 
Oaks, are said to be of dimensions stili larger ; and the far- 
^iamed Beeches of Knockholt are said to be the largest in 
England. 

The Leaf, — The leaf, which belongs to the division of the 
temporarv parts of the plant, is a thin and flat substance^' of a 
green colour, issuing generally &om the extremity of the 
branches, but sometimes also immediately from ^the stem or 
root, and distinguishable by the sight or tpuch, into an ii|^r 
and under surface, a base ami an apex, with a midrib and 
lateral nerves. Yet leaves are not always thin and'fiat^ nor 
are they always green. The 'leaves of the Aloe are thick and 
^ fleshy ; and the leaves of the several species of Beet-root are 
* FamU, ties Plant, Pref. ccxii. t Bartram’s TraveK 
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of a dark and dull ^ui*p1e. Neither arc they always furnished 
with transverse or lateral nerves. These are proper to Dico- 
tyledonous plants only, for in Monocotyledonous plants the 
nerves are all parallel. The point by which the leaf is at- 
tached to the plant, is the base ; ' the opposite and terminating 
point is the apex ; the intermediate body of the leaf is the ex- 
pansion, and the bounda^ of the leaf is the margin. It often 
liappens that the base of the leaf is prolonged into a sort of 
semi-cylindrical pedicle, by whi^h the expansion is removed to 
some distance from the point of attachment, as in the Vine and 
Poplar. This pedicle is denominated the footstalk or petiole, 
entering the expansion generally by the margin, but some- 
times also by the centre, as in Nasturtium^ In Populus Ire- 
mtda it is compressed in a line at right angles to the expan- 
sion, which peculiarity some phytologists regard as the cause 
of the leafs mobility *. * ^ 

The figure of the leaf or expansion has been found to be 
of great use to botanists in the discriminating of the several 
species of a genus ; and hence they have spared no pains to 
determine by observation and description its varieties of form. 
Linn&us enumerates more than a hundred f. If the expan- 
«/'on is flat and membranaceous, the most frequent forms are the 
circular, the oval, the oblong, the triangular ; if thick and suc- 
culent, the most frequent forpas are the f;ylindrical, the semi- 
cylindrical, the sword-shape<!| the compressed. The apex is 
acute, or obtuse, or bitten, or truncated, as in the leaves of the 
Tulip-tree." The margin is entire, or notched, or toothed, or 
serrated. The expansion is entire, or cleft, or lobed ; yet the 
figure of some leaves is altogether anomalous, and cannot be 
brought under any of the foregoing divisions. The leaf of 
Nepenthes distiilaforia, which is itself lanceolate, terminates at 
the summit in a sort of thread-shaped pedicle, supporting a 
hollow and cylindrical, or rather pitcher-shaped appendage, 
to which there is attached the curious andipeculiar process of 
a lid opening at one side. This appendage secretes a fluid^ 
which is said to be very pleasant to the taste. The leaf of 
Diornea Jhfuseiptda is furnished with a process issuing from the 
apex, which has a slight rQsembiance to a steel trap with the 
wings expanded. This singular appendage is so highly irri- 
table, that If it is but touched with the point of any nne or 
sharp instrument, or if an. insect but alights upon it, the lobes 
immediately collapse as if eager to seize their prey, and detain 

insect captive, so that it resembles a trap, to which it has 
bimn compared, not only in form but in function. 

In their size, leaves exhibit as miicii variety as in their 

• Court dv PhyfoL Seance^ i. 24, t Bot.^ sect. 83, 
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figure. But it is not always the largest^plant that has the 
largest leaf. 'Pile leaf* of Caltha paluslrts^ thougii a humble 
herb, is larger than the leaf of the oak, though a lofty bpee. 
The largest leaf produced by any species of British plant, is, 
as 1 believe, that of Arctium Lappa^ or of Tussilago Petasites, 
which is often to be met with of the dimensions of upwards of 
twenty inches in length by eighteen at the greatest breadth. 
The leaves of Strelitzia Retina grow to a length of three dr 
four feet, with a breadth ol eighteen or twenty inches at the 
widest. The leaves of the Plantain-tree {Musa paradisiaca) 
have been known to grow to the extent of ten feet in length 
by two feet at the basis* ; so that, owing, perhaps, to their 
extraordinary dimensions, some writers have supposed them 
to be the leaves of which Adam ahd Eve are said to have made 
themselves aprons, when they first felt the want of clothingf. 
But the largest of all simple leaves is, doubtless, that of the 
Talipat-tree {Corypha umbraculifera\ a native of Ceylon, said 
to be often met with of such a magnitude as to measure not ' 
less than eleven feet from the base to the apex, by sixteen 
feet across at the widest part, giving, thus, an ample circum- 
ierence of nearly forty feet, and forming, when fully expanded, 
a most capacious and efficient parasol. 

The leaves of trees, from their size or number, are naturally 
well calculated to form an agreeable and cooling shade, amidst 
the sultry heats of the intra-tropical regions, 

where broad Palmettc^ shower 

Delicious coolness in the shadowy bower; — {.Montgomery' $ West /nct^s.) 

and even in countries that are not within the tropics the shade 
afibrded by the leaves of trees is still extremely desirable 
during the neats of summer. Hence the soft and balmy slum- 
bers which an ancient poet experienced under the cool and 
delightful shade of the Plane-tree ; 

hvTu^ i/iul yhvKos vvros vvo v-’Karirm — Match, Idyll. Y. 

Hence also the c^brity of the groves of Academus, where 
, Plato and his successors delivered their lectures in philmophy, 
and instilled into the minds of their youthful followers the 
love of truth : 

Scilicet ut possem curvo dignoscere reatum, 

Atque inter tylvas Academi quserere verum.— /for. Epist. ii. IHfc it. 44.v 
The odour of many plants, which is extremely grateful to 
the smell, as well as their virtues, whether medical or dieteti- 
cal, is very frequently contained in the leaf. Lastly, as the 
leaf is merely a temporary or deciduous part, it dies in the 
autumn or winter, and is regenerated in the succeeding spring, 

* Lour. Mor. Cochin. t Gen. iii. 7. 
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exhibiting an apt 0 incl edifying emblem oi* the succession of 
human generations, according to the beautiful remark of the 
greatest of all poets : 

Q7ii vig CIvTiJiMf ywv, ro/nSi Kttl 

r» fiii/ r dittftot x*^f*^*S xl^*h hi &i)j 

TtiXtSdaaei titles V inyiyMrett 

"H; dvh^it ys»tn, 4 <P^h 4 h' Airohnytt, — Hvmer, l&ad, vi. 146. 
While it exists, however, it forms one of the principal oma- 
'inents of the plant, clothing it with verdure and covering it 
witli grace; and even in its decay and fall it ceases not to 
gratify the eye, assuming, by slow degrees, a paler and a milder 
shade, and tingeing the forest and the plain with an infinite 
variety of hues. 

The Bulb, — 'i he bulb, an 'appellation borrowed fix)m the 
Latin term bulbus, a round or bulbous root, — 

Candidus Alcathol qui mittitue urbe Pelasga 

JBulbus, et ex horto quse venit herba salax, — (Ovid. Art. Am., lib. ii. 42.) 
is a soft succulent substance, of an oval or globular figure, 
containing the rudiments of a future plant, and situated upon 
the root, stem, or branch, from which it ultimately and spon- 
taneously detaches itself, and forms a new individual. If situ- 
ated up'>n the root, it is said to be radical ; if upon the stem 
oi|* branches, it is said to be caulinary. The radical bulb 
therefore is not a root; but it is, as Linnieus has well defined 
it, '^the winter quarters of the future plant*,’* furnished with 
a root suitable to its peculiar structure ; that is, with an appa- 
ratus of radical fibres issuing from its base. It is solid, as in 
Crocus sativnsi or coated, as in Allium Ccpa's or scaly, as, in 
Lilium candidwn. 

The cauliiiary bulb originates in the axis of the leaves, as in 
Dentaria bulbifera ; or at (he base of the umbel of flowers, as 
jii Allium cartnatum. In either case it is nourished by the 
parent plant till it reaches maturity, when tlie bond of con- 
nexion is dissolved, and the bulb falls to t^ ground, endowed 
with the capacity of striking root in the iffil, by sending oia 
ifibrqs from tJbe base, and so converting itself into a new plant. * 
The flowers iof bulbous plants have great beauty, — a property 
of which poets, as well aS florists, have always known how to 
avail themselves. If Anacreon has a wreath or a garland to 
weave, .he is sure to insert into it a due proportion of lilies ; 
and so .are also the modern sons of song. 

"0{«, *.ef» 9T^»V<U91V 
"pvAi; Tfli "hfVKd, 

' Tdio/g, v'AiixtMTei, — Anoc.^ Ode xxxiv. 

* Some bulbs are useful as articles of food, or rather as giving 
• S*hU. Bot.f p. 50. sect. 85. 
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a seasoning to food, such as tlie Con^mon Onion ; others are 
useful in medicine, sjuch as the Squill or *Sea Onion ; and all of 
them are peculiarly tenacious of potential life if excluded from 
the action of the atmosphere. An Egyptian mummy that was 
lately unscathed in this country, was found to grasp in its 
hand a bulbous root. When exposed to the atmosphere, it 
germinated ; and when placed in tlie soil, it grew with great 
rapidity*. It could not have been less than two thousand 
years old. 

The Bud. — The bud is a small and ovate or conical-shaped 
substance, issuing from the axis of the leaves, or extremity of 
the branches, and containing the rudiments of future branches, 
leaves, or fruit; but not detaching itself spontaneously from 
the plant and forming a new individual, ll^ is composed ex- 
ternally of a number of concave and overlapping scales^ that 
protect the inclosed germ from the injuries of the atmosphere, 
and is connected with the stem or branch by means of a short 
and fleshy pedicle, in which the scales originate. The bud 4 >f 
the Amencan Walnut is said to be the most majgnificent of all 
known examples, though the bud of the Horse Chestnut 
lus Hippocastanum) is, as I believe, but little inferior to i^ 

Buds produce leaves only, or flowers only, or leaves ard 
flowers together. The two former varieties may be seen in 
the buds of the Peach-tree ; the latter, in those of the Horse 
Chestnut. Yet all plants are not furnished with buds. An- 
nuals and many shrubs have none ; and even trees and shrubs 
to which they are proper, do not produce buds in hot climates, 
^ut in this country and in all cold countries, trees and shrubs 
are universally furnished with buds; and without the ititer-'-en- 
tion of a bud, no new part is added to tlie plant. Buds have 
not been found to be of much use to botanists in the di^rimi- 
iiatioii of species, though they may serve occasionally to distin- 
guish plants in the winter ; and gardeners do, in fact, distin- 
guish almost all their plants by the bud. 

The Flower.~^The flower, which, like the lea^ belongs to 
the division of the temporary parts of the plant, is an otgan 
that issues generally from the extremity of the branches but 
sometimes mso from the root, stem, and even leaf; beln^ the 
apparatus destined by nature for the production of the fhjit, 
and being distinguishable, for the most part, by the btflHancy 
of its colouring, or the sweetness of its smell. It hfls been 
happily styled by Pliny, The joy of plants, — Flos gaudiutn crbo^ 
rum f; of which the Lily, the Tulip, and the lovely Rose, so 
sweetly sung by Anacreon of old, are magnificent examples : 

* Journ. of Royal fiidtit., Oct. 1830. 

t Hut. Niit.f lib. xv;. cup. xxv. 
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"Pohov a <pi^t9TW Avhi, 

'Poio¥ ^oe^oc 

'VoZa »cti Stein rtg^reu. — Ode V. 

One of the most splendid of all known flowers is that of the 
Laurel Magnolia^ of East Florida, which, when fully expanded, 
gives a width across measuring not less than from six to nine 
inches*. But a much larger flower still is that of Aristolochia 
cordifoluii which is said to give a breadth across of at least 
sixteen inches. This is enormous; and yet it is little in 
comparison of the extraordinary and gigantic dimensions of 
the nilly expanded flower of Rajfflesia Arnoldi, which displays 
a diameter, as ascertained by actual measurement, of not less 
than three feet f. 

Flowers, in tliei** mode of attachment, are either sessile, as 
in Agrimony, or supported upon a peduncle, as in the Cow- 
slip. In their direction they are upright, or bending, or nod- 
iling, or unilateral, that is, attached to one side only of the 
stem, as in Lily of the Valley. If they issue from the root, they 
are radical ; it from the stem, caulinary ; if from the branch, 
ramial; if from the leaf, foliary, as in Ruscus. Butin all 
their varieties, they are obviously divisible into the following 
distinct parts,— the calyx, the corolla, the stamens, the pistil. 

The Calyx, — an appellation borrowed from the Greek term 
which signifies an unexpanded blossom or its covering, 
- } th*? ''xterior envelope of the flower, encompassing and pro- 
teclaig che,intcrior parts. It may be perceived very distinctly 
’;i i Pose not yet fully biown, oi in a Poppy beginning to 
open. Yet it is not to be regarded us altogether essential to 
the idea '»f a flower, for in many flow'ers it is wanting. The^ 
Tulip hfls no calyx. But in the flowers of perfect plants 
it is very generally present under the modifleation of perianth, 
glum^ or scale. The perianth is^a calyx that encircles 
the flower completely, and often assumes the similitude of 
a <:up. In the case of the Acorn, the similitude is perfect. 
It is either proper to a single flower, as in Primula; or com- 
mon tc several flowers, as in Tragopogon. It consists of a 
single and undivided piece, as in Pi iinula; or of several di- 
sdne* pieces, as in Rumex. It is caducous or deciduous, or 
permaiK-ut and persistent, as in St. John’s Wort. The glume 
la £. ch'^ «uid membranous substance, accompanying the 
flowers of the Grasses, and constituting their calyx, but not so 
formed as to resemble a cup. Yet, it it be true that there is 
no rule without an exception, a cup-shaped glume must exist. 
The opter covei’ing of the flowers of Cornucopia cucullaia has 
been thought to present that exception. But botanists seem 

* flarlram's Traveh. f 'I'rani. yol. xiii. Part 1. 
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now agreed to regard it as an involucriini. The Scale is a 
thin,chail^, and membranaceous substance, forming part of the 
fructification of a variety of plants that produce incomplete 
flowers, and constituting their calyx. ' It may be seen in the 
catkins of the Willow and in the cones of the Fir. In the 
former it is a proper calyx, in the latter it is a common cal^x. 

The Corolla is the interior envelope of the flower, investing 
the central parts, but invested by the calyx. It is generally 
of a finer and more delicate texture than the calyx, and is of 
all the parts of the fructification the most showy and orna- 
mental, being always, or with but few exceptions, that which 
is the most highly coloured, as well as that" from which the 
flower imparts its rich and fragrant perfume, — its croceos adores, 
— delighting at the same time both the sight and smell. To 
this most elegant part of the fructification, the term Corolla 
has been very happily applied by Linnaeus, signilying as it 
does in the original, a crown or chaplet of flowers. 

Et moclo solvcbain nostra de fronte cording. — Propert. i. 5. 21. 

Like the calyx, the corolla consists either of a single piece 
called a petal, or of several distinct pieces called petals. In 
the former case it is said to be monopetalous ; in the latter 
case it is said to be dipetalou^ tripetaloiis, or tetrapetalous, 
according to the number of distinct petals. The monopeta- 
lous corolla is regarded as divisible into three parts,— d-e ' Ic*, 
the mouth, the border. The tube is the lower perfion, cylin- 
drical and inflated. The mouth is the middle portion, oflen 
beset with fine hairs, or w'itli small projecting scales, so as 
nearly to shut it up. The border is the upper and expanding 
extremity. In its general contour it is bell-shaped, or ciulv- 
shaped, or funnel-shaped, or wheel-shaped. In the polype- 
talous corolla, each petal is regarded as divisible into a claw 
and border, the aggregate contour assuming niany forms, 
amongst which the most remarkable are the cruciform and tlie 
papilionaceous. Like the calyx the corolla is not to be re- 

f arded as absolutely essential to tlie bota*1ical notion of a 
ow'er, because, in some flowers, it is wanting. Yet, where 
one only of the two Envelopes is presen^ it is sonietime« a mas- 
ter of considerable difficulty to say which of them it i&. Is it 
a calyx, or is it a corolla? Botanists have laid down several 
rules on this subject, but no one that is quite satisfactory, in 
cases of dbubt we must be guided by analogy. 

The stamens,— an appellation borrowed from the Latin term. 
stamen, a thread, — 

Et gracili geminas intendunt giahme telas, — (fhM, MeU vi. 54.) 
are substances of a very slender fabric, and of a thread-shaped 
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figure» surmounted witli a small bag or viscus, and situated 
immediately within the corolla, to which they are sometimes 
attached. A very good example of them may be seen by 
opening up, the blossom of a Tulip or of a Lily. They are 
apparently,df no importance in the eye of the vulgar spectator, 
but are essential to the botanical notion of a flower, because 
indispensable to the formation of perfect fruit. The calyx is 
sometimes wanting, and the corolla is sometimes wanting ; or 
the calyx and corolla both, as in Euphorbia; but the stamens 
are never wanting, except through adventitious or accidental 
causes. On the number of stamens, Linnseus has founded 
the flrst twelve classes of his artificial method ; so that if any 
flower is furnished with but one stamen, it is to be referred to 
the first class ; if with two, to the second class; if with three, 
to the third, and so on in succession. The remaining classes 
are founded on otlier peculiarities. 

■Stamens are usually regarded as consisting of two parts, — a 
filament and an anther. Yet the filament is not an indispen- 
s'lble part of the apparatus of a flower. There are many 
flowers without a filament, but no flower without an anther. 
It is a viscus of one or more cells containing a powder, which 
botanists denominate the pollen, and which, at the period of 
the maturity of the flower, bursts its integuments and explodes. 

The pistil is a small and column-shaped, but oflen pestle- 
shaped occupying almost invariably the centre of 

the flowei, and *'.icompassOT impu.(Hately by the stamens, — 
that is, when the plant b. hermaphrodite. In monoecious and 
dicecious plants, this arrangement cannot take place. It is 
solitary as in the Cherry, or multiplicnte as in the Apple and 
Pear ; and is divisible, at least, into two, but very oflen into 
three distinct parts, — the ovary, the st^le, and the stigma. The 
Ovary it t h^ lower extremity of the pistil, supporting the style 
and stigma, and containing the rudiments of the fruit. In its 
attachment, it is sessile or stipltate, inferior or superior ; and 
\n hs flgure it is globular^ .or egg-shaped, or oblong, or com- 
pre<-sed. as ‘n the Vetch.- The Style, the middle portion of the 
a prolongation of the substance of the ovary, issuing 
;j^’veraily from its upper extremity, and supporting tne stigpia. 

I . is decicli'GUs, and falls when the ovary^is ripe or permanent, 
adheres to the fruit. The Stigma is a small and glandu- 
isr*lotALnff substance, crowning th^ style, and hence dso de- 
nominated the summit. Yet it is sometimes, thoiw rarely, 
lateral, as in Scheuchzeria. In its figure it is globular, or he- 
mispherical, or conical, or petaloid ; and in its duration it is 
likjB the style, sometimes deciduous, and sometimes persistent. 

Flowers are oflen found ^ be furnished with certain addi- 
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tionnl and supe>n\iiiieraiy, parts, denominated appenda^s;' 
such as the involucre^ . die .spathe, the bracte, die nect£(ry. 
The three are^analogbns to leaf or and denjand no 
particular notice jn;pur present brief viewl Tfee latter is ana^ 
lo^Qus to corolla, and is peculiar both in'jits form and function. 
It is defined to oe an appcn^ige qf the flower secreting m* 
containing a honied juice. Its function was detected by Mal- 
pighi, but he gave it no namc*.^ This was reserved for Lin- 
ii£eiis, who applied tO it the very appropriate appeUa^tiqn of 
nectarium — the nectary or honey-cup, ^*om nectarjiHlak 'drink 
of the gods. 

Ilium e^o lucidas 
Inire scdcs^ duccre nccthris 
SvcTos, et aKcribi quietis t ** 

Ordinibus patiar Deorum. — //or. lib. iii. Odeiii, 

It ossume.s a great variety of shapes and situations in different 
genera of plants, and resembles a horn, or a cylinder, or a 
slipper, or a cowl, or a petal, or a pore, or a gland. Tt is al* 
tached generally to the corolla, but occasionally to the recep- 
tacle, or calyx, or stamens; and even to the antlier r»r pistil, 
as in Adeiianthcra, and Cheiranthu.s. 

The Fmit . — In the progress of Irnctificatioii, when tne seve- 
ral organs of the flbwer have discharged their respective func- 
tions, the petids, the stamens, the sfylr and’ often also the 
calyx, wither and fall. 

Nec viola semper, nee liiinUia Po t •'». 

Kt riget amiss.\ spina relicta ros.i.<— Cliw/. ive j4rt Amat. lib. ii. 115. 

The ovary alone remains attached to the plant, and swells 
and expands till it reaches niatuHty. It is now denoriinated 
the fruit. In popular language the term i.s confined chiefly to 
such fruits as arc o.sculciit, as the Apple, the Peacli, and' the 
Cherry; but with the botanist,* the matured dVary of every 
flower, with tlic parts contained, ^pivslitutes Lhe? fruit. Hence 
the position or distril^utiuii of the fruit upon the plant will be 
the same with that of the flower which' preceded 't; ruiic. J, 
if the flower was radical ; terqijnal, if the flower^^was 1*ne 
figure of the fi’uit exhibits a very great variety of inoJiflcatioos, 
which it would be tedjons to entimcfa^! But tb ’pberical, 
or elliptical. Of cylindrical forais are, perhap.s, the most com- 
mon. The size of the fruit is also very various, fet not at ali 
ill proportion to the plant producing it. The Oak and the 
Ash, though among the largest of trees, produce a fruit that 
is comparatively very small; whHe the Gourd, whose stem is 
but herbaceous and'* creeping, produces a fruit of a most enor- 
mous bulk. The surface ofthe fruit is very generally smooth, 

• Jnat. Plant. 47. 

TkirdSet'ies. Vol. 2. No. 8. Feb, 1833. 
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niicl in many cases exquisitely colourctl ; so that the beauties 
of the departed flower have hut given way to the beauties of 
the ripened fruit ; the mellow tints of autumn being equally 
pleasing with the bloom of spring, and the complexion of the 
Peach and Apricot being nothing inferior to that oi' the blos- 
som which preceded them. 

Cum docoruni mitibus pomis caput 

Autuninus arvis cxtulit; 

Ut gaudet, insitiva^deccrpens p>'ra, 

Certantem et uvaAi pur^um\— Hor. Epod. ii. 17. 

Fruits may be regarded as composed of two distinct and 
constituent parts, — the pci^icarp, and the seed. The Pericarp 
is the exterior portion of the ripened ovary, constituting, for 
the most part, its principal mass. Pericarps are distributed 
by botanists into the follov/iiig species, though several of the 
u-rms are applied to the fruit also, — the capsule, the pome, the 
berry, the drupe, die silicjue, the legume, the cone. The cap- 
sule is a dry and membranaceous pericarp, separating when 
rfpe into valves. The pome is a fleshy pericarp, inclosing a 
capsule, as in the familiar case of the Apple or Pear, The 
berry is a soft and pulpy pericarp, containing one or more 
seeds, but not inclosing a capsule. The drupe is a soft and 
pulpy pericarp, inclosing a nut; it is exemplified in the Cherry 
and Peach, The sdiijue and legume arc pods of different 
species, the one exemplified in Shepherd’s Purse, the other in 
the Pea. The cone or strobile is the scales of the catkin, ns 
.exemplified in the genus Pinus. — The Seed, the last and most 
noble part of the fruit, is the interior portion of the ripened 
ovary, contained within thc'pericarp, and containing the rudi- 
ments of a new' plant similar to that from which it sprang. 
In the Pea and Bean it is that part of the fruit which is eaten. 
In the Apple it is that part which is rejected and lodged within 
the core. Its figure, like that of the flower and fruit, is very 
much diversified. It is globular, or egg-shaped, or oblong, 
or kidney-shaped, or Jenticiilar. ' fts mognitiid® is estimated 
by four cardinal points, instituted by botanists, and serving as 
a gauge or standard,' through the application of which it is 
regarded as being large; miadle-sized, small, or minute. It 
is smooth as in Linum, or furrowed as in Vinca, or wrinkled 
as in Dianihm inodorus^ and is susceptible of the same modi- 
fications of shade as the flower and fruit. In Pmonia it is of 
a deep or dark purple ; in Croton cayanospermim^ it is of an 
azure blue ; in Ahnis precatorius it is of a rich scarlet ; and 
in Coix, it is white as snow. On Jhe surface of the seed, and 
at the point of its attachment to tne pericarp, there is always 
to be found a mark or scar, diflering in colour and in grain 
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from the rest of the surface. It is the scar left by the natural 
fracture of the umbilical cord. Linnieus gave it the appella- 
tion of the HUufiiy which the term scar translates. 

The number of seeds produced by a single flower is ex- 
tremely different in diflerent plants. In some plants a flower 
produces only one seed ; in others two^ in others three, and 
in others many. But the ^reat fertility of some species is 
altogether astonishing. A single stalk of Zea Mays will pro- 
duce two thousand seeds*; a single plant of Inula Helenium, 
three thousand ; and a single spike of Typka major^ teii thou- 
sand. A single plant of Tobacco has been found, by calcula- 
tion, to produce the alm 9 St incredible number of 360,000f ; 
a single stalk of S]ilcen-wort has been thought, by estimation, 
to produce at least a million of seeds. 

Like bulbs, seeds are also extremely tenacious of potential 
life. If well preserved Iroin the action of the atmosphere, 
they will retain their vitality for thousands of years. Among 
the mummies lately unswathed in this country, one was found 
to grasp in its hand some grains of Egyptian wheat. Wlie.i 
put into the soil they germinated, and grew, and sprang up, 
as if they had been the produce of the year preceding. — So 
much for the external structure of perfect plants. 

[To be continued.] 


XX II I. Proceedings of learned Societies, 

ROYAL SOCIETY. 

/fddress of Ilis Royal Highness the President, delivered at the Anni- 
versary Aleeting, Nov, 30, 1832. 

Gentlemen, 

Tins is the Second Anniversary of my election to the Chair of 
the Royal Society, and I gladly avail myself of the opportunity which 
it aflbrds me of renewing the expression of my gratitude to you for 
the distinguished honour conferred upon me in electing me to it, and 
still more for the continued kindness and support which I have re- 
ceived from you in the execution of the duties of my ofltee. I can 
only assure you, Gentlemen, tliat if it be your pleasure that 1 should 
continue to All this Chair, I shall feel an additional motive to induce 
me to devote my most earnest attention to the promotion of the in- 
terests of the Society, in the iicrfect reliance which I place upon 
your cooperation and assistance, and in the confident expectation 
which 1 entertain, that in case I should fail in die due and efficient 
discharge of any of my duties, I shall experience from you the most 
kind and liberal interpretation of my motives and conduct. 

In hiaking my acknowled^ents to tlic Fellows of the Society at 

*lLiinn. PAi/. sect. 182. f Hat, Plant, RaU, lib. i. cap. xii. 
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large for their uniform kindness and support, it would be injustice 
and ingratitude on my part were I not to return my public and 
especial thanks to the Vice Presidents, Treasurer, Secretaries, and 
the other Members of the Council^ — 

To the Vice Presidents, as well for their general services as also 
for their kindness in supplying my place in this Chair, when 1 have 
unfortunately been compelled to be absent from the state of my 
health, or from the immediate necessity of discharging other most 
pressing public duties. 

To the Treasurer, for his vigilant attention to die finances of the 
Society, and to every arrangement which may in any manner tend 
to promote the usefulness of the Institution, and increase the ac* 
commodation of its Members. 

To the Secretaries, for their courteous discharge of their various 
and very laborious duties : and to the Members of the Council collec- 
tively, for their regular and punctual attendance at all die meetings 
to which they have been summoned, and for the zeal and readiness 
with which they have undertaken any labour, however considerable, 
which the interests of the Society might retpiire them to perform. 

The Report of the Council which will be read to you by one of 
your Secretaries, Dr. Koget, will make known to you various mat- 
ters connected with the administi ation of the Society, and also the 
arrangements adopted lor supplying the deficiencies of tiic Library in 
difterent departments of science, and for rendering it more generally 
accessible, and tlierefore more useful, by means of complete and well 
classed catalogues. I must refer you likewise to the same Report 
for a statement of the grounds upon w'hich two Copley Medals have 
this year been adjudged, one to Mr. Faraday, and the other to Mons. 
Poisson. There is, how^ever, one arrangement, admirably calcu- 
lated, in ray opinion, to iiicrcusc the useiulness and to uphold the 
credit of the Royal Society, which that Report does not notice; 1 
mean the Resolution adopted by the Council to allow no Paper to be 
printed in the Transactions of the Royal Society, unless a written 
Report of its fitness shall have been previously made by one or more 
Members of the Council, to whom it shall have been especially re- 
ferred for examination. This Resolution luis been acted upon for the 
greatest part of the last year, and some of those Reports of a favour- 
able nature have been read befou* the So»’iety, and printed in the Abs- 
tracts of our Proceedings. When the number of papers which come 
before the Society in the course of a year is considered, as well as the 
great diversity and occasional dilficuity of the subjects which they 
embrace, it will be at once seen how' greatly the labours and respon- 
sibility of the Members of the Council must necessarily be increased 
by the rigorous aaoption of such a system. It is in consequence of 
the important influence which this plan is likely to have upon the 
well-being of the Society, that I am induced to enter somewliat in 
detail into the reasons which have led to its adoption. 

It has long been the custom of many Foreign Societies, and par- 
ticularly of the Academies of Science and of Medicine at P^is, 
to require writ ten Reports upon every paper submitted to them. 
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from a Committee of their Members: as th^ persons wlio are 
selected for this duty are frequently veterans in their respective 
sciences, who have earned by their labours an European reputation, 
the Reports which arc thus produced prove often more valuable than 
the original communications upon which they are founded, and the 
collections of them, as is well known^ form a most important part of 
the stock of modern science. Many other advantages also have 
been found to result from the adoption of this practice. The deci- 
sions of men who are elevated by their character and reputation 
above tlie influence of personal feelings of rivalry or petty jealousy, 
possess an authority sufficient to establish at opce the full import- 
ance of a discovery, to fix its relations to the existing mass of know- 
ledge, and to define its probable effect upon the future progress of 
science. They thus operate as a powerful stimulus to the exertions 
of the genuine cultivators and lovers of science, who feel assured 
that their labours will be properly examined and appreciated by 
those who arc most comi)etent to judge of their value ; whilst, at 
the same time, they tend to keep under the obtrusive and turbulent 
pretensions of those who presume to claim a rank as men of science, ' 
for which they possess no just title or qualification. 

It was from a conviction that many similar advantages would re- 
sult from such a system of Reports in the Royal Society, that the 
Members of the Council were induced to agree to its adoption ; and 
it is to be hoped that, when a longer experience has given to such a 
plan a more com])1ete organization, and has shown the practical ex- 
tent to which it can be conveniently carried, it will then become 
a permanent law of the Council. 

In ordqf, however, to secure Its full advantages, it will be neces- 
sary that the Council should, in all cases, include men eminent for 
their proficiency in all those branches of science which usually come, 
or arc likely to come, under the notice of tlie Society. That such 
men may be found, 1 feel salislied, both from iny past experience 
and from my knowledge of the many distinguish^ persons who 
adorn the lists of this Society ; and that such men would generally 
be ready to undertake the pi'rformance of a duty, requiring the occa- 
sional sacrifice both of time and labour, I cannot venture to doubt, 
without imputing to them a charge of iiiditlerence to the interests 
and the iihcfulness of the Royal Society, and even a want of proper 
sympathy with the scientific iiouour of their country. 

I think mysi If justified in using such strong language, Gentlemen, 
because I believe the scientific character of this country to be most 
intimately associated with the scientific character and estimation of 
the Royal Society. One of the most illustrious of modern inathe- 
maticians and philosophers, himself a foreigner, has said that the 
Royal Society has contributed more to the progress of science than 
the combined labours of all other similar institutions ; and though it 
would be unfair to interpret too literally die language of a compli- 
ment, yet it would not be very difficult to vindicate its general truth 
andjustice. 

It was this Society which fostered and encouraged the early labours 
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of NewtODi and under its auspices was published the work which 
constitutes, and probably ever will constitute, the proudest monu- 
ment of the genius of man : and from the period which immediately 
followed its foundation, the age of Wallis, and Newton, and Wren, 
and Hook, and Halley, and Taylor, to that of Herschcl and Caven- 
dish, and Wollaston, and Young, and Davy, its Transactions con- 
tain records of almost every important discovery in natural philoso- 
phy ; of almost every experimental inquiry which has been most re- 
markable for its difficulty, delicacy, or importance, and of almost 
every original speculation which has most contributed to the ad- 
vancement of science. 

It becomes us therefore to guard these national archives of the 
progress of knowledge, with the reverence which is due to them as 
monuments inseparably connected with our own national honour ; 
and to watch with our utmost care, lest any addition should he 
made to them, which can be considered as unworthy of the cha- 
racter of the stock upon whi^'h it thus becomes engrafted ; and 
it therefore is the bounden duty of every* Fellow* of this Society, 
whether it be considered as imposed on him by the terms of the 
Obligation which he signed at the period of his admission as a 
Member, or as derived from the still higher and more comprehen- 
sive tics which bind every friend of the great institutions of his 
country, to maintain their efficiency and credit, and to allow no pii- 
vate or personal cause of jealousy or discontent, no trivial or un- 
founded plea of want of leisure from business, or occupations, to 
interfere with the devotion of his best exertions to uphold the eiiu- 
racter and promote the interests of the Royal Society. 

There arc some reasons which I know may, and vcr|f probably 
will be urged against the reasonableness of expecting that any 
considerable number of men of science, should be able, liovvc\ er 
willing they might otherwise be, to devote any large portion of' 
time or labour to the service of ^y Society, let its claims upon 
them be ever so strong. 

In this country, where wealth is (he general measure of the social 
rank of families at least, if not of individuals, men of science must 
cither possess an independent fortune, or they must pursue it, as is 
most generally the case, in connexion with a laborious profession ; 
for we have few establishments which afford them support, inde- 
pendently of other employments ; and oven in those very rare cases, 
die provision which is made is* so small, that no man of superior 
education can look forward to the attainment of the advantages 
whicli science and learning offer, in forming his scheme of life, 
unless he he prepared to make the most serious sacrifices. It is 
for this reason, that the learned professions, presenting as they do 
the most brilliant pr. ■ -pccts of rank and wealth, generally absorb, 
in the progress of liT-, the studies and exertions of young men of 
the highest scientific education and promise ; for, however strong 
may have been their attachment to 'the* studies of their youth, and 
however ardent tlicir ambition to obtain the honours of science, they 
soon find that such pursuits retard their professional advancement. 
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In other countries, however, where the learned professions are nei- 
ther riclily paid nor highly honoured, and where die exclusive cul- 
tivation of particular branches of literature and science presents the 
readiest access to the possession of competence and social rank, we 
find large bodies of men who have no professional engagement's 
whatever to divert them from their literary and scientific labours, 
which are thus made to constitute the business of their lives. 1 am 
fully sensible of the great advantages which other countries possess 
in those respects above our own, and that it is quite impossible for 
us to command an equal concentration of attention to the advance- 
ment of particular branches of science, or to the concerns of a par- 
ticular Society ; still less so when it is considered that those services 
must with us, be afforded gratuitously, which, in other countries^ are 
remunerated by the State, or arc required as part of the duty of a 
salaried o/Hcc : — we are not loss called upon, however, on ♦^his account, 
to make the best and must efllcient use of the means in our power, 
and the assistance wliigh we cannot command as due from a sense 
of official or professional obligation, wc may receive as rendered ^ 
from a higher feeling of devotion to the promotion of the general 
interests of science, and with it of our national fame. 

lIowcviT much I may lament the want of establishments, in this 
eoiuitry, for the exclusive and liberal support of men of learning and 
of science, and however anxiously I may look forward to ihe time 
when our Government and Legislature may take this subject into 
their most serious consideration, with a view to the remedy of so great 
an evil, yet I rejoice to observe amongst all ranks of society so zealous 
and so ardent a feeling in favour of the cultivation of every branch of 
science, of'art, and of literature ; so general and so deep an niixiety. 
in fiict, tliat our country should advance in the front rank in the 
rapid inarch which European nations are making in knowledge and 
improvement. 

It would he very easy for me to produce evidence of the exist- 
ence of this spirit in the founda'ioii of litcrai'y and other Societies in 
so many of our provincial towns, and in the active and general suji- 
port which they receive ; but it is sufficient for my purpose to 
appeal, for the complete conbnuation of the truth of the opinion 
which 1 have expressed, to the noble manner in which the British 
Association has been supported by the eager concurrence of the 
friends of science from all quarters ^f tlic kingdom : and *^hc spleil<* 
did reception w'hich has been recently given to this Association by 
the University of Oxford ; the judicious and well merited honours 
conferred upon four of its most illustrious Members*; the eaget at- 
tention which was given to its proceedings by crowds of intelligent 
and admiring auditors, the great variety and excellence of the Re- 
ports which were there produced upon the pi csent state and recent 
history of various brahehes of philosophy, will constitute a proud 
epoch in the scientific history of this country, and one which is full 

* Brewster, Brown, Paltoii and Faraday, on whom the degree of LL.D. was 
severally conferred. 
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of promise with respect to the future state and fortunes both of 
science and its cultivators. 

It becomes my duty now to advert to the heavy and severe losses 
which the Society has sustained during the last year, including, I 
regret to say, many celebrated names, more particularly in our 
foreign list. I shall begin, however, with the mention of those names 
upon our home list, whose labours in the cause of literature or of 
science, appear to entitle them to particular notice. 

Sir Everard Home, Bart. , was born at Hull on the Cth of May 175C. 
He was the youngest son of Robert Home, a surgeon in the army, 
and descended from the Barons of Polwarth, the ancestors of the Earls 
of Marchmont in Scotland ; he was educated at Westminster iSehool, 
and though elected off as a scholar to Trinity College, Cambridge, in 
1773, he never went there, ba\ing abandoned his prospects in college 
upon the invitation of the celebrated .Tohn Hunter, wlio had recently 
married his eldest sister, and who offered to superintend his educa- 
tion in surgery and human aiwPcoraparative anatomy, and gave him 
the free use of his imrivalled collections. Under his auspices he con- 
tinued to study for several years, availing himself at the same time 
of the lectures, and instructions of the most eminent anatomical and 
medical teachers of Iiis day. He went to the West Indies upon the 
medical staff in 1780, where he remained for four years; upon his 
return to England in 178i<, he continued to assist Mr. Hunter in 
the arrangemont and completion of his museum, and also in his 
various official duties until his death, which took place in 1793. 
Mr. Home elected a Fellow of this Society in 1785 ; in 1808 he 
was made hergeant-surgeon to the King, and in the same year he re- 
ceifred the Copley Medal for his various ])apers on Anatomy .and 
Physiology, printed in the Philosophie.’d 'I'ransactions. In 1812 
lie was created a baronet, being the first surgeon in actual practice 
upon whom that honour had been ^iionfcrred. 

In 1821 he was appointed surgeon to Chelsea Hospital, and in 
the following year he was elected President of the College of Sur- 
geons. In the year 1827 he began to retire from tlie practice of 
his profession, and from most of Ins official employments; and he 
died at his residence in Chelsea College in August last, in the 77th 
year of his age. 

Sir Everard Home was the authoi of 107 papers in the Transac- 
tions of this SocieJy, a munbej^ exceedbig that of any other contri- 
butor. He published Lectures upon Comparative 'Anatomy, in six 
volumes quarto ; the two first in 1814, tlie third and fourth in 1823, 
and' the two Iasi; in 1828. They consist chiefly of the results of liis 
papers in the Transactions of this Society, with a^republication of 
the splendid plates, by the permission of the Society, by which 
many of them were illustrated. He was also the author of several 
other works uj^on different subjects of anatomy and surgery ; and 
he published in 1797^ Memoirs of Jolm Hunter, who had be- 
queathed to him all his papers. 

Sir Everard Home must be considered as the successor of John 
Hunter, and in every way most tlosely connected with him. He 
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aided greatly in the formation of his noble collection ; he was a wit- 
ness of, and a sharer in, his most important investigations ; he was 
also the depository of his literary treasures ; and if we regard either 
the number or the nature of his anatomical or physiological re- 
searches, and the importance of bis* discoveries, we must be com- 
pelled to declare that he followed closely and worthily in the foot* 
steps of his illustrious predecessor : but though he was a most dili- 
gent observer and collector of facts, and fully qualified, by his ex- 
tensive knowledge of anatomy and physiology, to collate them with 
existing materials of those sciences, and to reduce them, as he has 
done in his lectures, to a regular and well connected system, yet we 
should be unjust to the nieinory of that great man who was his in- 
structor and patron, if we^^'entured to place him in the same rank 
with him. But what nnr '^iP'^inodern times, if that of Cuvier be 
excepted, can be put in^^; >”^tition with that of John Hunter, for 
carefiil and philosophic, ttduciion, and for the power of concen- 
trating facts derived froifi most extensive observations upon every 
part of the amnial kingdom, in illustration and confirmation of his 
physiological t^'e« fes? It would be unfair to the memory of 'Sir 
Everard Home A^he|,j<.et his mciits and liis fame to be tried by so 
severe a ti'st ; r.\^ ^ det us ask, when the vast range of his know- 
ledge and invest ^ns IS considered, who were his rivals or his 
superiors among ? jj^i.es'ntemporarics, or amongst his survivors ?* 

Sir James Hall, the author of several important papers in 

the Edinburgh 'rrunsactions, in illustration and in defence of the 
Huttonian I'heory, and of a very ingenious and speculative book on 
the Origin of Gothic Architecture, is another considerable name, 
whose loss we have to deplore. 

In considering the present state of geological science, we are loo 
apt to forget the fluctuations of opinions and of theories through 
which we have passed in order to arrive at our present state of com- 
parative repose. It is little more than twenty years since the par- 
tisans of Hutton and of Werner divided between them the geologi- 
cal world, and we rarely hear their names now pronounced; not 
that their names have passed into oblivion, but that their theories 
and their speculations have become a portion of the history of the 
science, and no longer form a part of the debateablc materials of 
which it was, or was not, to be constructed Sir James Hall, in con- 

* The following papers by Sir E. Home, reprinted from the Philosophi- 
cal Transactions, ^and other works in which they were originally publish^, 
will be found in the Philosophtcul Magazine, First Scries : On the moiife 
of hearing when the Menihrana Tynipani has been destroyed, **.voh vHi. 
p. 365; " On Pithing Cattle,” vol. xxi. p 72; *' On two Children 'bom 
with Cataracts,” vol. xxviii. p. 203; ** On Calculi,” vol. xxxii. p g39; 

** On Animal Secretions,” vol. xxxv. p. 108; “ On the Bite of p Rattle- 
snake,” vol. xxxvi. p. 209; “ Experiments to prove that Fluids pass di- 
rectly from the Stuiiiuch to the Circulation.” vol. xxxviii. p. 37 ; ” On 
the progressive motion of Snakes,” vul. xl. p. 241 ; ** On the formation of 
Fat in the Intestines,” vol. xliii. p. 35; ” On the beneficial efieetd^of Col- 
chfcuni uiitumnnle, drc.” vol. xlviii. pp. 337,340; and** On the bloi'k Hete 
Miicorium of the Negro,” vol. Ivin. p. 31 . — Eojt. 

Third Series. Vol. 2. No. 8. Feb. 1833. 
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junction with his Iriend Professor Playfair, w'as, in the early part 
of the present century, an ardent vindicator of the opinions of Dr. 
Hutton ; and it was with a view to the removal of some of the more 
popular and startling objections to his theory, that he undertook, 
and continued during several years, those memorable experiments 
upon the cftects of compression in modifying the action of heat, 
which have contributed so greatly to the termination of the contro- 
versies which were then agitated with so much warmth and severity. 
These experiments., most hapjnly conceived, and executed with sin- 
gular boldness and perseverance, completely proved that tlie most re- 
fractory substances may be made fusible by coniining the elasticity 
of the gaseous parts contained in them. 'I'hus, pounded carbonate of 
lime or chalk could be rendered fpsihle, without calcination, and 
became, upon cooling, a compact sto^v muss, and even crystalline, 
like marble ; it thie appeared that tllm^ffect of heat, acting under 
eiiorinoiis pressures, would not necessarJm dissipate the gaseous and 
evaporable parts of the strata of the earth', but would leave them to 
form such new combinations or modifications of i existence as might 
be determined by the laws of crystallisation or| *>f chemical affini- 
ties ; — a most important fact, and one appareiitUelo difHcult to esta- 
blish in a form whicli might bring into action.iiilose gigantic forces 
which present themselves in the great operatic,' 's of nature, as would 
have checked the atti rripts of any man who if s not urged onward 
by tlie most determined enthusiasm in the V.efencc of a favourite 
theory.* / 

Sir James Hall’s work on the Origin of Gothic Architecture 
cannot be considered as a serious urcliH^ological inquiry, but rather 
as an agreeable exercise of his fancy. The development however 
of his theory is singularly ingenious and elegant ; it proves him to 
have possessed no mean talents as an artis’, and shows a mind 
alive to all those beautiful combinations of nature which seem to 
be rendered fixed and permanent In the na 'cs of our Gothic 
cathedrals, and in the tracery of our decorated windows. 

Sir James Mackintosh was born in Morayshiie in Scotland, in 
1765; he was the son of an officer, of good family, but of very 
limited fortune ; his first destination was for the profession of medi- 
cine, and with this \ leiv he took the degree of M,D. at Edinburgh, 
m 1767. Upon his removal, however, to London, shortly afterwards, 
he abandoned his medical prospects, and gave himself up entirely 
tc the study of the law, anJ of moral and political philosophy. In 
1 789 he went to Leyden, where he studied for some time, and after- 
wards to Liege, whore lie was a witness of the memorable struggle 
between tlie Prmce Bishop and his subjects, as well as of many other 
ebullitions of popular fetd ings which preceded and foreboded the 
French llevolution. It was, probably, the contemplation of scenes 
Kke these, as well as the observation of the corruptions and abuses 

* Sir James Hall’i, Account of a Series of Experiments, showing the 
Effects of Compression in modifying the Action of Heat/* and bis Cata- 
logue of Specimens/’ showing the results of those experiments, will be 
found in Pliil. Mag. vols. xxiv. and xxv. — E dit. 
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of many of the continental governments of Europe*, which made liim, 
like many other ardent young men of that period, an admirer of the 
principles of that great national movement ; and the Vindicitp Gal- 
ticee, a work of great force and eloquence, was the most powerful 
answer which appeared in that age to Mr. Burke’s celebrated Re- 
flections, and gained fur him, at once, both at home and abroad, a 
distinguished reputation. The atrocities, however, which marked 
the more advanced stages of the French Revolution, his own in- 
creasing experience and knowledge of mankind, and still more his 
frequent intercourse with his illustrious adversary, for whose genius 
he had always professed a chivalrous admit ation, however much he 
had opposed his view's and his reasonings, combined to sober down 
the fervent entliusiasm of his own youthful speculations and hopes ; 
and the principles which he avowed and vindicated in his celebrated 
defence of Peltier in 1802, must be considered as those which he 
adopted as the result ol‘ the convictions of his maturcr age, and 
which he continued to maintain through life. In 1803 he was ap- 
pointed Recorder of Bombay, where he resided for seven years, and 
where he secured the aflection and admiration both of natives and 
of foreigners, by the .ible, impartial, and considerate discharge of his 
judicial functions. Upon his return from India in 1811, he was 
elected Member of Parliament for Knaresboroiigb, a place which 
lie continued to represent for the remainder of his life. 

Few persons of his own age had read so much as Sir James 
Mackintosh, or remembered what they had read so well. His con- 
versation was singularly instructive and brilliant, without being 
overbearing; his manners were conciliating : his temper excellent ; 
and he was entirely tolerant of opinions w'luch w'cre different from 
his ow'n. He was one of the most distinguished Members of the 
Hoiist' of Commons ; and his speeches upon all the great questions 
which w’cre agitated in his time were remarkable, not merely for 
their eloquence, hut the large and < oinprehr>nsivc vicw« of national 
policy, which were supplied by his almost tint i vailed knowrledge of 
history and political philosophy. 

Sir James Mackintosh, besides his Ftndic/tr Galliccet wa» the 
author of Lectures upon tht' Laws of Nations; of A Sketch of the 
History of England; of aii incomplete Essay on the Principles and 
the History of Moral Pliilo'.cpliy ; and of iT<aiiy admirable Reviews. 
It is to be lamented that he should Imvi- tilasipatetl his' extraordi- 
nary powers upon occasional and desultory pubh'c.»tions, instead of 
concentrating them upon some gieat ivork whudi might have i^rans- 
rnitted, nndimiiiished, to posterity the reputaiion which he enjoyed 
among his friends and cotemporaries. There were, however, many 
circumstances which might suilicumtly account for his failing <to 
leave behind him a mnmimcnt fo^ future ages, which would have 
been worthy of his genius and his learning. He brought home with 
him from India a shattered constitution, which disqualified him for 
continued and laborious exertion ; he liad many Parliamentary as 
well as official duties to perform ; and the pressure of his pecuniary 
ficccssiiies compelled him to seek, too frequently, for the unuiediate 
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remuneration, which was supplied by means of contributions to the 
perishable periodical literature of the day. 

Colonel Mark Wilks went to Bengal in 1783, and served in dif- 
ferent military and civil capacities, in various parts of India. In the 
year 1804 he was appointed principal Resident at the Court of My- 
sore, and in the following year he published a very able Report upon 
the financial condition, resources, and many other subjects connected 
with the administration of the government of that country. He was 
the author of “ Historical Sketches of the South of India, in an 
attempt to trace the History of Mysore to the Extinction of the 
Mohammedan Dynasty in 1799,” — a w'ork of great learning and au- 
thority : he was afterwards appointed Governor of St. Helena, and 
he died in England in the course of the present year. 

Colonel Wilks must he considered as one of those distinguished 
men who have beer, formed by the system of our Indian Empire, 
The possession of great commands, upon which the happiness and 
misery of considerable nations are dependent, and the intense feeling 
of responsibility wliicli is coifnected with the administration of 
trusts so important, is well calculated, under all circumstances, to 
call forth into action the highest powers of the human mind ; 
and particularly so, when they have been previously exercised 
and fortified, as in our Indian service, by the severe study of Ori- 
ental languages, and by the successive occupation of different offices, 
with a great diversity of duties : it is to such causes that we are to 
attribute the frequent union which wc observe in this service of the 
greatest civil and military talents with the most profound acqui- 
sitions in Oriental learning ; it is to this system that w(‘ are indebted 
for the production of a Duncan and a Monro, an Elphinstone and a 
Raffles, a Colcbrooke and a Malcolm, and a crowd of great me,i 
who have done so much honour to oiir Indian Goveimnent. 

Alexander Barry, Professor of Chemistry to Guy’s Hospital, and 
the author of a short paper in our Transactions for 1831, “ On the 
Chemical Action of Atmospheric Electricity fell a victim to the 
imprudent pursuit of his chemical inquiries. He was making expe- 
riments upon some gases in a highly condemsed state, wlwn an ex- 
plosion took place, by the effects of whicli he was so much injured 
as to occasion his death shortly afterwards. He was elected a Fel- 
low of tins Society m the coarse of the last year. 

John Shaw, Architect, advantageously known to the public by 
several works :n the Metropolis, particularly the great hall in Christ’s 
Hospital, and the new church of St. Dunstan in Fleet Street : works 
which are extremely effeciivc, and well adapted to their objects and 
positions. 

Stephen Grooinbridge, Esq., was the author of two papers in our 
Transactions fur 1810 and 1814, of considerable interest and value, 
upon the subject of astronomical refrnctionsf : his observations were 

* An abstract of Mr. Barry’s paper appeared in the Plulosopliical Ma- 
gazine and Annals, N.S vol. ix. p. 357 • — Euit. 

*1* Abstracts of Mr. (‘rroombridgc*s papers were given in Phil. Mag. 
vol. XXXV. p. 30^ and auI. xliit. p. 306 . — Edit. 
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made at his house nt Blackheath, with a four-feet transit circle, 
which has acquired no small degree of celebrity from its being the 
first instrument, after the Westbiiry Circle, to which Mr. Trough- 
ton applied his method of division, which he has described in our 
Transactions. Mr. Groombridge made many thousand observations, 
which have been reduced by order, and published at the expense of, 
Government, — a circumstance well deserving to be known by all 
astronomers, as he was an able and faithful observer, and possessed 
more advantages for making meridian observations than are com- 
monly enjoyed without the walls of a regular observatory. 

Sir Richard Hussey Bickertun was a very distinguished naval olH- 
cer, who was employed in the service of his country for the greatest 
part of his lift*, and who was for some time second in command to Lord 
Nelson in the Mediterranean and elsewhere, and enjoyed his entire 
confidence and esteem. He was one of the Lords of the Admiralty 
from 1805 to 1812, a circumstance which brought him into frequent 
communication with the Royal Society, and led to his election as a 
Fellow in 1810. 

In our list of Foreign Members, we have to record the deaths of 
Cuvier and ofChaptul in France, of the Baron de Zach in Geimany, 
and very lately likewise those of Oriani and of Scarpa in Italy ; 
five celebrated names, which have long been intimately as&ociat^ 
with the progress of science. The limits of this address must con- 
fine me to a very brief and imperfect notice of tlieir merits and 
their labours. 

. The Baron Cuvier, the most illustrious naturalist of modern time; . 
was born at Montbelliard in Alsace, in 17C}J, and died on the 13th of 
May last, in the 63rd year of Ins sige : it is not necessary for me to 
detail any of the circumstances of the life of one whose name has 
been long known and reverenced in every region of the globe which 
has enjoyed the blessings of European civilization ; suffice it to say, 
tliat he was honoured and even couiteil by every Gkivernment in 
France from the period of the (convention to the present day ; that 
he held the most lucrative and distinguished appointments which the 
wise policy of that groat nation lias provided for the honourable sup- 
port of its men of science and iiter.ature ; that after the death of 
Laplace he was universally rcgaided by his countrymen as the most 
illustrious of their men of science, and as one of the most distin- 
guished of their men of Iit< latiire; that funeral orations were pro- 
nounced over his grave by rncu of all pulitica* i^anies, however much 
opposed 10 him during liis lixe ; and niathem.ii'oiaii;:; and naturalists, 
geologists, historians and poets, all felt tbernselv. s impelled to pay 
this last tribute of homage to the genius of one, vrlio in so many ca- 
pacities had done so much liorour to hn country. 

M. Cuvier was in every respect a most extraorthnary man : hh 
very presence was calculated to command respect, his countenance 
bearing that impress of a powerful intellect, which all men recognise 
when seen, however difficult it may be to define its character : his 
manners were dignified and polished, and his conversation possessed 
that happy ease and subdued gaiety which characterized the best age 
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of French society. He wos well acquainted with ancient literature, 
and familiar with the principal languages of modern Europe. His 
memory was singularly accurate and retentive ; and his knowledge 
of facts, not merely in those sciences which he especially cultivated, 
but likewise in all other departments of knowledge, and particularly 
history, was a subject of surprise and admiration to all who knew 
him. He was also eminently distinguished as a writer of his own 
language, and his numerous elogea delivered in his capacity of 
cretaire perpetucl to the Institut, of which three volumes have been 
published, if considered as specimens of composition merely, have 
equalled, if not surpassed, the best examples of a species of elo- 
quence of which the French nation has just reason to be proud ; but 
if they be considered as specimens of correct and precise discrimi- 
nation of the merits of the persons commemorated, as determined by 
their writings and d: jcovcries, and by the influence which they have 
exercised upon the progress of knowledge, they may justly be pro- 
nounced to be unrivalled. It was to this publication that he was in- 
debted for his place amongst the forty of the Academic Fran^aisct 
at* honour which he alone, in his own age, enjoyed in conjunction 
vdth his place in the Academic des Sciences. 

it is, however, chiefly as a naturalist that Cuvier must be viewed, 
when wc seek to determine his permanent rank amongst the few 
men who have effected great revolutions in the sciences which 
they have cultivated, or have left ineffaceable traces of the influence 
if their discoveries beliind them, 'fhe whole .nnimal kingdom, from 
t:ie moi.t obscure indications of the separation between inanimate and 
animate existence to the mighty monsters of a former world, has 
assumed under his hands a systematic arrangement, not founded up- 
on superficial and unimportant external characters merely, but upon 
a most careful and laborious observation of the analogies of internal 
sirueture. By tracing every organ successively through the whole 
scries of animals; by carefully determining the functions of such 
organs and their relations to each other; and by considering them in 
every animal in the first place as an individual, and in the second 
place with reference to others, he has been enabled to distribute 
them into species and genera, and families and cL'isses, where every 
successive step in their arrangement is the result of a legitimate and 
inductive generalization. It is by such means that lie has been ena- 
bled to convert tlie science of natural hi*«tory, at least in the animal 
kingdom, from beirig little more than a systematic classification, 
formed for the purpose of identifying genera and species and with 
no higher view, into a science of strict and severe induction, founded 
upon a careful observation and comparison of every fact whicli ana- 
tomical and physiological science can detect, and thus to confer upon 
it a dignity which is only inferior to that of the physical sciences. 

It has resulted also, from his researches, that every animal 
considered as one of the same genus or species, is not only an 
individual considered as a w'hnle, but also w'hen considered in 
all its parts ; in other w'ords, that every bone, every muscle, every 
organ, and every part of its structure is essentially distinguished 
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from the corresponding parts of an individual of any otlier genus 
or species. To a perfect naturalist^ therefore, the inspection of 
a bone, or any other part of an animal, would bring to his mind 
the entire animal itself, and would identify it as perfectly as if 
it was exhibited entire to his eye : this would be a triumph of 
science to winch our limited knowledge and faculties can never com* 
pletely attain ; but it was to this point that Cuvier approximated, 
when he reconstructed as it were the fossil animals of an antediluvian 
world from the iiiqierfeet fragments which remained of them ; when 
he showed in what such animals must have differed, and in what 
they must have agreed, whether in magnitude or in kind, from the 
animals which exist at present ; when he ventured in fact to define 
their habits, and to w'rite as it were the natural Instory of a former 
world, by throwing upon its obscure and hali-obliteraled records, 
the powerful light of science and philosophy. The Jlistoire des 
Ossemens Jossiies must over rcMiiaiii a classical work to geologists ; 
and the discoveries which it contains, and those to wliicli it has led 
in the liands of others, are some of the most interesting and extra- 
ordinary with respect to the past ages of the world, which ob- 
servations upon the surface of the globe have ever enabled; us to 
ascertain. 

The last great work upon which he was engaged was the ilistoire 
Naturelle des Poissonsy a prodigious undertaking, of which eighc 
volumes have been published, and which he expected to extend to 
twenty-fit e; it was undertaken in conjunction with Messrs. Valen- 
ciennes and Laurillnrd, to whom also he has bequeathed the task of 
completing it. It will cuntuiii the description of GOOD species of 
fish, 1000 of wiiicli had not been noticed in any ocher work.*" 

Jean Antoine Chaptul, Conipte de Chanteloup, was born in J75G, 
and died in April last m the 7Gth year of liis age. He was Professor 
of Chemistry at Montpelier before the Revolution, and was one of 
tlic must active cultivators of chemical science before that event, 
in conjunction with Monge, Foiircroy, Berthollet, Guyton deMor- 
veau, and the illustrious Lavoisier. In the year 179S, upon the 
threatened invasion of France by the Allies, when saltpetre was not. 
to be procured in sufficient qiiaiUities for the manufacture of the 
powder wanted by the French armies, he w'as invited by the Com* 

* A translation of the " Memoir on the Mincralogical Geography of the 
Environs of Paris,” by Cuvier and Brongniart, whieh is an abstract of the 
work on that subject prefixed to the IIm. des Oss.^'tiss. (.see our las: Num- 
ber, p. 53,) appeared m Phil. Mag. vol. xxxv. p- 50 ; e.id translations of 
the following memoirs, also forming part of Coder’s gieat work, were given 
in that and other volumes ; viz. ” On the FjsmI Bone- of Horses and Wild 
Boars,” lb. p. 315; “ On the Osteology of the one-ho-'ied Rhinoceros,” 
vol. xix. p. <150; “ On the Osteology of iving and Fossil F.lcphauts,” vols. 
xxvi. and xxx. ; and “ On the Osteology’ of Reptiles,” vol. l\v. p. 447. A 
Report, by llaiiy, Lelicvre and Cuvier, on M. Andre's ** Theory of the 
actual Surface ot the Earth,” was given in vol. xxxiii. p. 170; CuvieFs 

Report on Delaroche’s Memoir on the Air-bladder of Fishes,” in vol. 
xxxv. p. 391 ; and liis Report “ On a paper by M. Flourens or^ the Nervous 
System,” in vpl. Ixi. p. 114 .— Edit. 
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mittee of Public Safety to superintend tlie establishments for that pur- 
pose ; and his chemical knowledge so greatly improved the method 
followed in its manufacture, as in a very short time to make the 
produce greatly exceed the demand. 1:1 c was made Ministre de 
Flnterieur by Napoleon, and continued under the Empire to fill many 
important situations. He was the author of considerable works on 
chemistry, on the application of chemistry to the arts, on the appli- 
cation of chemistry to agriculture, on the art of making wines, and 
on the art of dyeing cotton and wool, which are written in a very 
perspicuous and elegant style, and which have enjoyed a very con- 
siderable popularity in France. The labours of his whole hie, in 
fact, were devoted to the iniproveiiicnt of those inanufactiircs whose 
perfection depended more or less upon the most correct and econo- 
mical application of chemical principles; and, .after his distinguished 
countryman Berthollet, he must be placed in the first rank of those 
who have benciited the arts through the medium of chemical 
science. 

Fran 9 oia Xavier Baron dc ZuHi was born at Pcsth, m Hungary, 
in His taste for astronomy was decided at the early age of 

iifteen,' by the interest which he took in the observation of the comet 
of and by the transit of Venus over the tlisc of the sun in the 

same yeai, a memorable event which st‘rved to make more than one 
important convert to the science of astronomy. After travelling 
with scientific views through ditlerent countries of Fairope, and re- 
siding for several years m Fngland, where he acquired for oiir man- 
ners and institutions an attaclnnent which continued throughout his 
life, he settled at Gotha, in 17H0, in the family of the Duke of Saxe 
Gotha, who charged Jiiin with the construction of the Observatory 
at Seeberg, over winch he continued to preside for a considerable 
oeriod. He published ar; Gotha, in 1792, Tables of the Sun, witli a 
Catalogue of 381 Stars, and be subsequently published many other 
important astronomical Tables, particularly those on Aberration and 
Nutation. He became in 1800 the editor of the ** Monatliche Cor- 
respondentz,” a German periodical work on astronomy and geo- 
graphy, which was subsequently published in French under the title 
of “ Correspondence Astronomiqaie &c.,” ujion bis removal to the 
South of France in 181.3, and subsequently to Genoa in company 
v'ith the Duchesse de Saxe Gotha. 'J'liis was a most valuable Jour- 
nal, containing records of the progress of* astronomy in every country 
in Europe, and contributing more than any other publication to the 
great impulse which has been given for many years to the ciiltiva- 
tion of astronomical science in Germany*. In 1811 he published his 
very interesting w'ork on the “ Attraction of Mountains.'* For many 
of the later years of his lilt- he siifh^red severely from the stone, and 
he had estalilished himself af Paris for the purpose of being con- 

* In the Phil. Mag. vol. xvi. n. 49, will be found a paper by Baron de 

Zach, “ On the Planet Pallas,’* from the Monatliche Correspondentz ; and 
in vol. Ixi. p. 353, a paper “ On Repeating Circles,** by the same astrono- 
mer, from his Correspondence Astrononnque . — Edit. 
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stantly under the care of Dr. Civiale and experiencing relief by the 
operation of litliotrity, where he died from a siidaen attack of cho> 
lera in StMitcinher last. The Baron dc Zacli was a most zealous 
friend to astronomy, and throu(j;hout his long life contributed to its 
progress by his numerous publications, and by maintaining a most 
extensive and laborious correspondence with the principal astrono- 
mers in Europe. He was a man of warm and ardent affections, 
rapid and sometimes hasty in his conclusions, of the most lively and 
agreeable manners, and of the most indefatigable industry : and there 
arc lew persons of the present day whose loss will be more sensibly 
felt by the friends of ustronomical science in every country in Eu- 
rope. 

BarnabaOriani, Director of the Observatory of the Brera at Milan, 
where he has resided for fifty-five years as assistant and principal, 
was born at Garegnano near Milan, in He was the principal 

conductor of the measurement of an arc of the meridian in Italy, and 
of the groat trigonometrical survey of Lombardy, wliich took place 
between the years 1786 and 1790; and throughout the course of a 
long life, he devoted Jiimself to the cultivation of physical and 
practical astronomy. He was the first person u ho calculated the 
orbit of the planet Ceres after its discovery by Piazzi at Palermo. 
Me published theories of the planets Uranus and Mercury, with 
Tables of their motions. He laboured with singular skill and 
perseverance in the improvement of the lunar Tables both by theory 
and observation. He was the author of an admirable treatise on 
spheroidical trigonometry: and the Astronomical Ephemeris of 
Milan was published for many years under his directions, by Car- 
lini. Upon the whole, if the union of practical with theoretical 
science be considered, wo sliall be justified in pronouncing him to 
have been, after Bessel, the most accomplished astronomer of tlie 
present age. 

Antoiiio Scarpa, one of the eight Foreign Members of the jfca- 
demie des Sciences of Paris, and probably the most profound 
anatomist of the present age, was born in the year 1746, and died in 
October last in his eighty-seventh year. He was made Professor 
of Anatomy at Pavia in the twenty-secopd year of his age, and lor 
the last half-century he has been placed by the common consent of 
his countrymen at the head of their anatomists and surgeons. He 
was the author of magnificent and classical works on “ The Organs of 
Hearing and Smell,” “ On the Nerves,” “ On the principal Diseases 
of the Eye,” “ On Aneurism,” “On Hernia,” with Men.oirs on many 
other subjects of physiology and practical surgerv. He had ac- 
cumulated a handsome fortune by the practice of his profession, 
and had collected in his palace at Pa^ja k considerable number of 
works of art, where he lived for the hotter years of his lifp, sur- 
rounded by his pupils, reverenced by his countrymen, and in the 
enjoyment and contemplation of that brilliant reputation, tlie full 
development of which a great man can rarely live to witness. 

Tn thus directing your attention. Gentlemen, to Uiose distinguished 
Members of thcBoyal Society, who, unhappily for the interests of 
Third Scries: Vol. 2. No. 8. Feh. ISflS. U 
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science, have been taken from ns during the last yearly thcreeis one 
name remaining which 1 cannot notice without feelings of the most 
painful embarrassment. To what class shall I, or can I refer^ it ; 
to the living or to the dead ? Though my fears tend too atrongly 
to make me decide upon the choice of the latter, yet I wouI«! fain 
indulge in the hope which is still adbrded by the uncertainty, 
mournful though it be, which hangs over the fate of the gallant and 
adventurous Captain Ross. The object of his voyagOf as is well 
knpwn to you, was the solution of a nautical problem of the greatest 
interest and difliculty, — the discovery of a north-west passage. It is 
a problem which more than any other excited and bufHed the adven- 
turous spirit of our most daring seamen of the age of Elizabeth ; and 
when subsequently resumed, chiefly upon the authority of the in- 
genious speculations of Daines Barrington, a distinguished Member 
of this Society, aiid of others of later date, the first attempt of Ca]>- 
tain Ross hnnself and the memorable voyage of Parry, as well as the 
journey of Franklin, have shown how visionary were all hopes of its 
successful solution for the purposes of commerce, liow'cver interest- 
ing it might be for those of science. It was the failure of ftbe 
first voyage of Captain Ross, and the apparent censure w'hicli lie 
conceived rested upon him, in consequence of the greater succ(“ss ol’ 
the attempt of his immediate successor in this enterprise, which op- 
pressed his high and manly spirit, and made him seek, with the 
greatest possible earnestness, for an opportunity of vindicating liis 
jirofessioiial cliaraetcv. With the assistance of some of his friends lie 
planned another voyjgp, and nearly three years ago he proceeded 
to put it into execution. It is to dispel the mystery attendant u])on 
that voyage, of whicli no tidings have been yet received, and to re- 
lieve the misery under wliich tlie friends a.id relations of Captain 
Ross and his gallant crew are lingering, that a vessel is now pre- 
paring, under the command of an able and f*xperienced officer, to 
pursue the track which be probably followed. I have consented, at 
the request of tlie Royal Geographical Society, to be placed at the 
head of the Committee which has been formed for the aid and 
furtherance of this benevolent plan, and I confidently hope that the 
funds which are necessary to complete tliis undertaking will not be 
found wanting. ' 

The name of nearly every distinguished foreigner wlio lias Ijcen 
lost to science during the last year has appeared upon the Foreign 
List of the Royal Society, and 1 cannot help considering it as a cir- 
cumstance which does honour to the Royal Society, that it should 
thus have associated with it whoever is most eminent in the great 
aristocracy of European sciance. It is ray wish, Gentlemen, and 1 
feel assured ^at it is yoars also, that the Royal Society should em- 
brace the name of every distinguished man of science in the British 
dominions^ ^ At the last Anniversary it was my pleasing duty to pre- 
sent tlie Copley Medal to Professor Airy, — a name which would do 
honour to any Society, but whicli does not yet appear in the list of 
our Members : and 1 lament that 1 am not allowed to commemorate 
the name of that very distinguished philosopher, Sir John lieslie. 
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Upon^flia occasion in the obituary of the Royal ijocicly. 1 look foi'o 
ward with liope, Gentlemen, to the time wlicn the Royal Society 
'shfdl be BO circumstanced as to be free from such a reproach, or 
rather from sucli a misfortune. 

GEOLOGICAL SOCIETY. 

Nov. 7, 1832. — ^'Fhe Society assembled this evening for the session. 

A paper was first read, “ On some Intersections of Mineral Veins 
in Cornwall/’ in ii letter to Davies Gilbert, Esq. M.P. F.G.S. F.R.S. 
&c., by William John Hen wood. Esq. F.G.S. 

The chief object of this communication is to lay before the reader 
partictilar facts bearing upon cet^in theories respecting the disloca- 
tion of veins ; and the author in pursuance of his intention first states 
the theory as a question, and then adduces his facts. The,, following 
are the principal propositions. 

1. When one vein is dislocated by anotlicr, is it to b^found on the 
side of the smaller or larger angle ? 

At Bulls, in the Herland mine, two veins arc heaved by a cross- 
course i and one df them was rediscovered on the side of the BmaHcr 
angle, and the other on the side of the larger angle. 

S. When one vein dislocates several others, are all the latter tO be 
found on the same hand ? 

In the Weeth mine, two cross-courses arc traversed by the same 
E. and W. lode. One of them is heaved to the left, the other to the 
right, but both to the side of the larger nngle. 

3. When the same vein is dislocated by several others, do they all 
heave it to the side of the greater, or all to the side of the smaller 
angle f 

In I-lucl Friendship mine, a lode has been heaved by three cross- 
tHiurses, ill each instance to the left ; but in two, on the side of the 
smaller, and one on the side of the greater angle* 

4. When a vein is dislocated by several others, do they all heave it 
to the right, ur all to the left ; ur'sonie one way, some the other ? 

In Carharrack mine the lode is heaved by two cross-courses, and 
by both of them to the side oi the larger angle ; but fn one instance 
to the left, and in the other to the right. 

5. When a vein is thrown or dislocated by a slide, is it to be redis- 
covered on the side of the greater or smaller angle ? 

In South Huel Towan mine, the vein was rediscovered on the side 
of the smaller angle , but at Bulls on that of the larger angle. 

fi. When the same lode is dislocated by various slides, do all the 
latter throw it to the side of the greater angle, or all towards that of 
the smaller ; or some to one, and some to the other ? 

In Huel Peever mine are two lodes and two slides ; bcrih the lodes 
are thrown down by one of the slides, and towards the greater angle f 
but one of the lodes (a) on coming in contact with the other lode </>) 
is thrown upwards or towards the smaller angle, and same lode 
(a) on meeting the slide (</) is again thrown upwards or to the smaller 
angle. 

7. When various veins arc thrown by the same slide, tlocs it tlirow 

U2 



] +8 Geological Society, 

them all upwards or all downwards, or some upward and some 
downward ? 

In Huel Trevaunancc mine some of the veins on coming in contact 
with others are thrown down ; but one of the veins (a) on coming in 
contact with the vein (/) is thrown upwards ; and the vein {b) on 
coming in contact with the vein (/) is also thrown upwards, as is the 
vein (/) on coming in contact with the vein (c). 

The author having thus '* compared the general rules, which are so 
frequently discussed, with facts,*' says, Notwithstanding there are nu- 
merous exceptions, it may be assumed that where a cross vein is found 
to have heaved two or three lodes towards one hand, the miner will not 
often be very far wrong if he excavate in the same direction to recover 
a dislocated' portion ot a fourth;” and the author further observes, 
that he shall not be surprised if a difterent rule be found to prevail in 
the districts where tin abounds, from that which obtains in a copper 
country. Hd next proceeds to combat the received opinion, that all 
interruptions or intersections in mineral veins are the effects of dis- 
turbances, and that the ordcr'^ of intersection of the various veins is 
the index of their relative age. He then enters upon the inquiry 
whether the phaenomena of intersections and dislocations are expli- 
cable on the assumption of motion, the principal results of which in- 
quiry are given in the abstract of the paper which is contained in 
the printed ** Proceedings ” of the Society. 

A Notice of a Submarine Forest in Cardigan Bay, by the Rev. James 
Yates, M.A. F.Ci.S. and L.S. was afterwards read. 

This forest extends along the coast of Merionethshire and Cardi- 

g inshire, being divided into tw'o parts by ihe estuary of the river 
ovey, which .separates tho.«e counties. It is bounded on the land 
side by a sandy beach and a w'nll of shingles. Beyond this wall is a 
tract of bog and marsb formed by streams of water which are partially 
discharged by oozing through the sand and shingles. The author ar- 
gues that, as the position of the wall is liable to change, it may have 
inclosed the part which is now submarine, and that it is not necessary 
to suppose a subsidence effected by subterranean agency. 

The remains of the forest tire covered by a bed of peat, and are 
distinguished by an abundance of Vholus Candida and Teiedo navalis. 

Among the trees of which the forest consisted is the Pinus sylvestris, 
or Scotch fir; and it is shown that this tree abounded ani'icntly in 
several northern counties of England. The natural order of Coni- 
ferce may thus be traced from the period of the independent coal 
formation to the middle of the seventeenth century, although the 
Scotch fir is now excluded from the native Flora. 

The amentaceous wood presents mutter for reflection, in consequence 
of the perfect preservation of its vascular structure, while the con- 
tents of the vessels are entirely dissipated. 

This tract is known to the Welsh under the name of Canbev 
Gwaelod, i. e. the Lowland Hundred. The author refers to the Triads 
of Britain, and to other ancient Welsh testimonies, which prove that 
it was submeiged about A.D. 520. and ascribe the disaster to the 
folly of*' .Seitheiyn, the Drunkard, who in his drink let the sea over 
he Caniicv Gwaclod." 
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A paper entitled Notices on the Geology of the North-west of the 
Counties of Mayo and Sligo/’ by the Venerable Archdeacon Vers- 
choyle.and communicated by Roderick Impey Murcliison, Esq. P.G S. 
was also begun. 

Nov. 21. — ^The reading of Archdeacon Verschoyle’s paper, begun 
at the meeting held on the 7th of November, was concluded. 

The author divides his memoir into two parts 3 in the first he gives 
a topographical description of the country, and in the second a detailed 
account of the different formations of which it is composed. 

1. The district described is situated in the western part of the pro- 
vince of Connaught, and is bounded on the N. and W. by the Atlantic. 
Through the eastern portion a primary chain, called the Ox moun. 
tains, having a mean height of 1300 feet, extends in a N.E. and S.W. 
direction. The north side of the chain rises at a considerable angle, 
and terminates in a series of abrupt, rocky peaks 3 but the plane which 
forms the southern declivity is much more gradual in its inclination. 
The principal passes are at Colloony, Lough Talt, and Foxford. The 
formations of which the mountains consist are mica-slate, hornblende- 
.slate, and quartz-rock, 'llieir bases are covered by a congloqierate 
which the author considers to be the representative of the old red 
sand8tone3 and on it reposes alternating strata of sandstone, and shale, 
succeeded by carboniferous limestone. On the south of the chain 
the limestone stretches towards Roscommon and Galway, joining the 
great limestone field of Ireland ; and on the N.W. it forms a plain, 
extending from Sligo to the barony of Erris, where the Nephin group 
rises from beneath it, being the commencement of the primary tract 
reaching northward and wc.stward to the ocean. Immense ridges of 
water-worn pebbles occur in every portion of the district. The coast 
presents for the greater part bold, abrupt precipices, formed of gneis.s, 
mica-slate, quartz-rock, and mountain limestone 3 but in some places 
it is low, and composed of a .succe.«siun of sand-hills. 

il. In describing the formations comprising the district, the 
author arranges them in the following descending order, — Carbo- 
niferous limestone with beds of oolite, calcareous shale and grit, old 
red sandstone or conglomerate, quartz-rock, gneiss, mica-slate, 
hornblende-slate, granite, trap-rocks, porphyry, and basalt. An 
abstract of his account of these formations is given in the Proceed- 
ings of the Society. 

A communication was then read from the Rev. Adam Sedgwick, 
V.P.G.S. and Woodwardian Professor in the University of Cam- 
bridge, respecting certain fossil shells overlying the London clay in 
the Isle of Slieppey. 

Mr. Sedgwick, in examining a series of fossils from the Isle of 
Slieppey, lately presented to him, found several specimens difibring 
from the rest, both in their specific characters and state of preser- 
vation. These shells were derived by Mr. Crow of Christ College, 
Cambridge, from a bed in Warder Cliff, about 15 feet below the 
surface of the ground, and bad lately been laid bare by a smell 
land-slip. The bed in question is from 8 to 12 inches thick, and 
the part exposed is not more than 20 feet in length, though there 
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can be little doubt that it extends considerably further. It rests al- 
most immediately on the clayS) containing the well-known suite of 
pyritous fossils with which the Isle so much abounds, and its level 
above the beach is stated to be about 140 feet. The specimens be- 
long to the well-known English shells , — Ostrea edulis, Carflium 
eduUy Buednum undatum, Fusus antiauus, and Turbo littoreus. . 

Dec. 5.— paper was read, entitled “Observations on the Re- 
mains of the Igyanodon, and other fossil Reptiles, of tlie Strata of 
Tilgate Forest in Sussex,” by Gideon Mantell, Esq., F.G S. R.S. 
and L.S. 

The author, having noticed the various memoirs and works which 
have appeared on the organic remains of the fossil reptiles of Sus- 
sex, proceeded to give a summary account of all that was known 
upon the subject, and to add descriptions of the various interesting 
fossils which subsequent discoveries had brought to liglit. lie ob- 
' ;rved that the strata of Sussex, with the exception of diluvial and 
• .rtiary deposits, were referrible to two series of formations only,— 
one, marine, including the chalk pnd green -sands ; the other, fresh- 
water, the Wealden : the former, containing fishes, zoophytes, and 
marine shells ; the latter, herbivorous saurians, turtles, terrestrial 
plants, and fresh-water shells. He then described tlie teeth and 
r^.her bones of the Crocodile, Mcgalosaurus, Plesiosaurus, Iguu- 
nodon, and Phytosaurus cylindricodon. The head, jaws, and teeth 
of the list animal were stated to have been found in the Keiiper 
of Germany, and the teeth in the Tilgate beds of Sussex. On 
the Iguanodon the author offered many new anatomical details: 
lie particularly noticed, — an ungual bone, a clavicle of a most cx- 
trao'diniry form, and the thigh- and both leg-bones of the same 
Pmb, which exhibited enormous dimensiuiib. He then gave a state- 
ment of the results of a careful comparison of six different portions 
of the skeleton of tlic recent Iguana and the Iguanodoii, and stated 
that from this investigation it appeared the length of the animal 
was 70 feet, the tail forming about two thirds of the whole. A 
new fossil reptile was then described, of which a considerable por- 
tion of the skeleton of the trunk had been lately discovered. The 
block of stone in which the bones were imbedded was 4^ feet by 
2^ feet. It exhibited a chain of S cervical and 5 dorsal vertebne, 
with corresponding ribs ; and four other vertebne detached from 
the column and lying on otlier parts of the stone. The coracoids 
and omoplatcs of both sides were visible, and exhibited a structure 
so peculiar as to warrant the separation of this new rqjtile from all 
recent and fossil genera. With the coracoids of a Lizard, it had 
the omoplatcs of a Crocodile. A still more extraordinary pecu- 
liarity of osteological structure was exhibited in a series of spinous 
bony apophyses, which, varying in size from 3 to 17 inches in 
length, and from L-J to 7 in width at the base, maintained a certain 
parallelism with the vertebral column, as if they had been placed in 
a line along the back. This circumstance, together with other 
reasons, induced the author to suggest that they might be the re- 
mains of a dermal fringe, with wbicli, as in some recent species of 
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Iguana, the back of tlie animal wa» armed ; but at the same time he 
mentioned many anatomical peculiarities, which led him to heaitate 
in determining positively that these bones had formed such appen^i 
dages. He next entered upon a careful examination of the reasons 
why they could not be processes of the vertebrae. Many dermal 
bones, whidi served to support the large scales, were discovered by 
the author in the stone. The author proposed forming a new genus 
for this animal, tlic characters of which would depend on the pecu- 
liarity of the sternal apparatus and the spinous processes ; and ho 
suggested the name of Hylaeosaurus, or Forest- Lizard, to indicate 
its locality, the Forest of Tilgate. In the conclusion of this memoir, 
the author made some observations on the character of the district 
at the Iguanodon era. From the condition of the organic remains, 
which with the exception of the beds of shells, and the vegetable 
stems of the fossil Equueta Lyelliit bore marks of transport, he 
contended that the river which had formed the ancient delta, the 
Wealden of geologists, must have had its source far distant from the 
beds which it had formed ; and from the state of some of the spe- 
cimens (and he instanced particularly that of the Hylaeosaurus), he 
inferred, that the bones of the reptiles must have been brokeh and 
dislocated while covered with muscles and integuments, otherwise 
the broken parts and the displaced bones could not have maintained 
the relative situation in regard to each other which they are now 
found to maintain. He concluded ^vith an eulogium on the late 
illustrious naturalist Haron Cuvier, many of whose observations, 
from his correspondence with the author, were introduced in vr vious 
parts of the memoir. 
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SINGULAn POG-BOW SEEN ABOVE OLD MELROSE. 

the evening of Monday the 12th of November between 1 P and 
1 2“ I'.M. there was seen from Gateheugh near Bemerscale, a 
very luminous fog-bow, produced by the reflexion of the moon's rays 
from the globules of water suspended in the air, and constituting a veiy 
dense fog which extended over the whole valley of the Tweed from 
Old Melrose up to Abbotsford. Owing to the state of the moon, tlie 
colours of the bow could not be recognised. 

The bow was extremely luminous, and every part of the arch wgs 
distinctly seen. It was thrown like an arch over the peninsula of 
Old Melrose, and, in one position of the observers, its two extre- 
mities appeared singularly luminous, which arose from their happen- 
ing to coincide with the two branches of the river, above which the 
fog was more dense than above any part of the ground. 

A little above the south side of the bow, the Eilclon Hills raised their 
triple crown, entirely free from haze, and finely illuminated by the 
moon, like a distant island in the ocean of fog which had settled round 
their base. 
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Excepting between 'Bernu niid Thun, in an autumn morning in 
1814, we have never seen a fog-bow. It was formed, however, by 
the rays of the sun ; and in so fiir as we remember, a fog-bow formed 
by the lunar rays has never been described. < * D. B. 

ON THE SENSATION PRODUCED UPON THE TUNCUE BY 
MAGNETO-ELECTIIICITY. BY MR. F. WATKINS. 

To the Editors of the Phil. Mag. and Jouin.'^ Science. 

Gentlemen, 

.\mong the several electrical effects'exhibited by natural, artificial, 
steel, and electro-magnets, none are in my estimation more curious 
than that produced on animals. Dr. Faraday in his excellent paper 
on experimental researches in electricity, published in the Phil. Trans, 
of the past year, observes, in page 138, that when using an armed load- 
'•tone of great power, belonging to Prof. Daniell, he convulsed a frog 

.werfully, and adds with a diffidence .so peculiarly his own, that ** 1 

oughUtlso i could perceive the sensation upon the tongue, and the 
iusli before the eyes.” That thiS eminent philosopher did observe 
the phicnomeni r. mi <i slight degree (at this moment) there can be no 
doubt; but as the effect was feeble, in consequence of the exciting 
cause not being sufficiently powerful, he alludes to it in the manner 
Jiere quoted. 

'Phrough thckinrincs* and liberality of the proprietors of the National 
Galleiy jf P’-actica! Science, Adelaide Street, West Strand, I have 
seen and perlormod several magneto-electric experiments with great 
success, with their superb artificial steel magnet; and as I have not 
noticed in print anywhere else than in Dr. Faraday’s paper, that the 
tongue had been electrified (if 1 may use the expression) by a mag- 
net, 1 sh.dl briefly recount what R. W. Fox, Esq., Mr. Saxton, and 
myseU' experienced on the 5th of June last. And should you consi- 
der the .-emarks worthy a space in your forthcoming Number, they 
art* at your service. 

Two slight copper wires were !*o disposed, that while one had an 
end connected with the ascending portion of the compound helical 
wire surrounding the armature or lifter of the large magnet, the 
other was joined to the descending portion, thus affdrding the means 
of completing the circuit in the mouth. When the free end of one 
wire was situated underneath the tongue, and the free end of the 
other placed above that organ, and in contact, — on breaking the con- 
nexion between the armuturc and magnet, a shock was felt ; and 
«hen the proce8.s was repeated several times, the .sensation was truly 
painful; Hence the original observation of Dr. Faraday was per- 
fectly correct. 

I remain, Gentlemen, your obedient humble Servant, 

5 Charing Cross, 12th Jan. 1833. Francis W.\tkins. 

OF THF POWER OF THE HOUSE SBlDER TO ESCAPE FROM AN 
INSULATED SITUATION. BY J. F. PHCENIX. 

Having in the course of my reading, years ago, when a boy, met 
with an acrount of the powers of the common house-spider {dranea 
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domeslica) to escape from *iin insulated situation, I felt anxious to as- 
certain so curious a fact. 1 therefore proceeded by experiment to 
confirm or refute it. 

Having procured a common basin, I placed a piece of clay at the 
bottom, into which 1 fixed a small .stick, with a round card at about 
an inch from the top ; then filling it with water up to the rim, I pro- 
cured a spider; and placing him on the cnrd.left him 
no chance of escape save swimming, which on my 
watching for some hours he declined, although ex- 
hibiting extreme activity in running up and down 
the mast, and frequently pressing his feet on the 
surface of the water. For three days his captivity 
endured, but on the morning of the fourth iny little 
prisoner had escaped, by means of a web extended 
from the card to the outer edge of the basin.— The annexed .sketch will 
exhibit his prison and means of escape. .Tamks F. PnoiNix. 

Liverpool, Dec. 6, 18:11. 

SUU.STANCFS CONTAINED IN 0)»lUM. 

M. I’elleticr in an el:iboiate memoir on opium printed in the .^n- 
ntiles de Chiiiue, and which we propo.>e to abridge in «a future Num- 
ber, mentioas the following principles as contained iii opium : vi\. 
narcotine, morphia, mer’onic acid, mcconinc. narceine, caout».hf‘UC, 
gum, bassorine, lignin, resin, brown acid and extractive matter, fixed 
oil, and a volatile but non-oleaginous principle, which rLses in distil- 
lation with water. 

Added to these substances M. Bebcrt announce.^ {Journal de 
■Pfiamade, April 1832,) another peculiar principle : it is bitter,cry- 
.stallizable, forms salts with acids, especially with acetic acid, witl; 
which it gives crystals in the form of very white scales, and with 
sulphuric acid white silky crystaLs; — no name is given to this sub - 
stiuice by its discoverer. 

M. llobiquet, it also appears, has separated a new alkali from oplvnr,*>^ 
which he calls paverin. Only a few details of Us properties are as 
yet given {Journ. dc Phnrni. Nov. J832.) It differs very remarkably 
from other vegeto-alkalies in being soluble in water. It saturates 
acid.s, is insoluble in potash, and contains much azote ; it is very 
poisonous, and acts very particularly on the spinal marrow. 

ANALY.SIS OF CAMPHOTl AND SOME VOLATILE OILS. 

M. Dumas observe.s, that csst'ntial oils may be divided into*— first, 
those which are eniirely composed of carbon and hydrogen, such as 
the oil of leinun, turpentine, and naphtha; secondly, oxygenated oils, 
as camphor, oil of anhsecd, and many others ; thirdly, the e.s.sential oils 
which admit of a new element in their composition, as the oil of mustard^ 
which contains sulphur, and that of almonds, which contains azote. 

Some fine isolated crystals of camphor taken from the centre of a 
sublimed cake of that substance, yielded such proiwrtions pf carbonic 
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acid and water as by M. Dumas' calculation gave per cent, very 

nearly Carbon 79 ‘‘JS 

Oxygen lO-.'Ui 

Hydrogen lO-Sd 

100 - 

Neglecting on this, as on other occasions, the atomic weights adopt- 
ed by M. Dumas, it will be seen that camphor is a compound of 
Ten atoms carbon 6 x 10=60 or 79 
One atom oxygen 8 or 1 0 -.") 

Eight atoms hydrogen 1x8 = 8 or i O o 

76 100 - 

Proust discovered the existence of camphor in oil of lavender ; M. 
Dumas analysed «ome crystals of lavender camphor procured from 
the College de France : the results were perfectly simdar to those 
obtained from common camphor. 

M. Dumas considers camphor as composed of a peculiar caiburet- 
ted hydrogen (to which he gives the name of campho^cn)^ and oxygen, 
or ten atoms carbon -f eight atoms hydrogen ; or 

Camphogen 68 89-4 

One atom oxygen. ... 8 1 0’6 


76 JOO- 

The density of the vapour of camphor was found to be 5*468, and M. 
Dumas observes that supposing it to be composed of a volume of 
camphogen = 4*7634 + half a volume of oxygen = 0 .lol.’J, its den- 
sity would be 5*3147) which comes verv near to the expeiimenlal 
I'esult. Oil of turpentine was found to be constituted precisely of 
the same proportions of carbon and hydrogen as camphogen : — the 
density of its vapour was by experiment 4’76.~i to 4*764, which agrees 
with the analysis. 

When oil of peppermint is cooled to about 32^, it yields prismatic 
crystals, readily separable from the fluid part. These crystals pre.vsed 
between folds of blotting paper, arc colourless ; tusible at 75^^ Fahr., 
volatile without decomposition, and again crystallize ; they are very 
slightly soluble in water, but dissolve in alcohol, lether, and oils. They 
have the smell and taste of peppermint in a great degree. By 
analysis it appeared that this camphor was composed of 77*3 carbon, 
1 2*6 hydrogen, and i 0* 1 oxygen in i oO parts 5 and it difiers from 
common camphor in containing two more volumes of hydrogen. 

The solid portion of oil of aniseed yielded by analysis, in 100 parts, 
81*35 carbon, 8*26 hydrogen, 10*39 carbon : by adjuiting these re- 
sults, slightly, it appears that oil of aniseed contains two volumes less 
of hydrogen than common camphor. 

M- Duma*! conceives that essential oils are compounds of hydrogen 
and carbon, which, by oxidizement, produce camphors ; this degree 
of oxidizement, however, is not to be confounded with the higher 
degree of it which occurs when the oils are freely exposed in thin 
strata to the air, for they are then converted into resins. 
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It nppears from these experiments, that 

JU carbon ]0 hydrogen I concrete oil of peppermint. 

10 8 I oxygen, form common camphor. 

10 8 — oil of turpentine. 

1 0 (i ] concrete oil of aniseed. 

10 4 naphthaline 

M. Dumas is disposed to believe that the absorption of oxygen by 
essential oils, produces dift'erent effects according as it occurs under 
the influence of water or when d;y. The iu}nstitution of pure oil of 
lemons appears to be perfectly similar to that of oil of turpentine 
by M. Dumas’s analysis, and it diflers very little from that of M. Th. 
dc Saussure. M. Dumas finds naphtha to be composed of C atoms 
carbon +.5 hydrogen ^ a conclusion which also agrees nearly with 
that of M. de Saussure , the density of its vapour should therefore be 
•J-870, which varies but sliglitly from that obtained by experiment. 

^Inn. ile Chun, etde Phys. July 1832. 


I-'OIIMATION OF AC ETIC ACID FROM CARBONIC OXIDE AND , 
IIVUROGEN. ' 

M. Mattcuci succeeded in procuring acetic acid by passing oxide 
of carbon through water in which copper was suspended. The cop- 
per was prepared by passing a current of hydrogen over its oxide 
obtained by calcining acetate of copper j the oxide of carbon was pro- 
cured by heating a mixture of one part of wtII calcined charcoal w'ith 
three parts of carbonate of lime in a gun-barrel ; in oidcr to separate 
the small quantity of carbonic acid formed, liincj^was placed in a part 
of the barrel, and the gas passed over it. 

The oxide of carbon was then passed into distilled water containing 
the copper : in a short time the water became greenish, and its intensity 
of colour was incTcnscd the longer the current of the gas continued to 
pass thr jugh the water. M. Mntteuci therefore concluded that the sub- 
stance dissolved was acetate of copper, derived from the decomposition 
of the water by the carbonic oxide and copper, the hydrogen uniting 
with the former to give acetic acid, and the oxygen' with the latter 
forming oxide. 

To verify this conclusion the solution was filtered, and a portion 
of it evaporated ; to another portion a solution of ferrocyanate of potash 
was added, and an abundant red browm precipitate was obtained j 
sulphuretted hydrogen gave a black precipitate, and left an acid liquor, 
which, after being heated, was combined with oxide of lead, and formed 
a soluble salt. The solution w'hen treated with iron produced a greenish 
soluble sail, which decomposed on exposure to the atmosphere, and 
deposited a reddish powder. 

The evaporated liquor gave a small quantity of a ciystalli^ed sub- 
stance of a greenish colour, which treated with sulphuric acid effer- 
vesced slightly, and disengaged va|}ours which had the propeities of 
acetic acid. 

When oxide of copper was substituted for the metal, no acetic acid 
w as formed j but it wsts produced when a current of cyanogen was 
passed into water containing copper. 

X2 
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M. M.'iCteuci found also, that when acetic acid, sulphuric acid, and 
peroxide of manganese are mixed, no formic acid is produced, as when 
some other vegetable acids aie so treated ; and he considers carbonic 
oxide as a compound analogous to cyanogen, and susceptible of form- 
ing an acid by combining either with oxygen or with hydrogen. — 
Bibliotheqne C/am. June 


DEI.VlllA AND SOLANIA. 


Mods. M. (J. Henry gives the following ns the c\pcrimcntnl analysis 
and theoietical con.stitution of these alkalies: 


Delphia. lijrpenmenf. 

Carbon. . . . 74-240 
Oxygen ..l;j*.T0‘2 
Hydrogen , . 8*870 
Azote 3*328 


Theory. 

2G atoms 74*62 

13-14 

38 8 90 

1 


100 - 


100 - 


Solania. Experiment. 

Carbon. . . . 7o*(KX) 
Oxygen ..12*778 
Hydrogen. . 9*142 
Azote 3*080 


Theory. 

2 S atoms 7 r )*.‘{3 

.34 1232 

42 9*22 

I 3-13 


100 * 100 * 

.fourual cic Tharmacie, Dec. 1832. 


ON MECONINE, 

Meconine was discovereil in opium, by M. Couerbe in 1830. It is 
contair od in opium in but .small quantity. To prepare it, opium cut 
into tliiii hlice.s is to be treated with cold water till it comes away 
colourless; the solution is to be dlteied and evaporated till lU* specifle 
gravity is about TOGO; then ammonia dduted with five or six times 
its bulk of water is to be added tdl precipitation ceases - this pre^ 
cipitate contuin.s much morphia, and a little nareotine. When thi.s 
precipitate has perfectly subsided, it is to be washed till the water 
comes off nearly colourless : let tins precipitate thus washed be set 
aside, and add the washing.s to the amnion local liquor from which the 
precipitate was thrown down, and evaporate the mixture with a 
g'^ntle heat till it ha-s acquired the censistence of treacle ; then set it 
isidc for a fortnight in a cool place, and crystals will be formed. These 
irystals are brownish^ and consist of meconinc, mecoiiintes, and other 
’oUbstances. To separate the meconinc they are to be boiled in alcohol 
of specific gravity 0*837. till it ceases to dissolve, and the spirituous so- 
Int'ons being mixed art tube distilled to about one third; by cooling, 
cryslids are obtained ; and by evaporating the solution a further quan- 
tity is procured. These crystals are to be dis.soivcd in water, to be 
treated with animal charcoal, again to be cry.stairtzed, then dissolved 
in boilingmther, and by spontaneous evaporation meconinc is deposited. 

The properties of meconinc are : that it is colourless and crystalline ; 
the form of the crystal is a six-sided prism, two sides of which aiu 
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larger tliaii the others, and it is terminated by a dihedral summit. 
Meconine is inodorous, at first tasteless, but eventually sensibly acid. 
It is perfectly soluble in water, alcohol and sether, and crystallizes 
well from any of these fluids. It is composed of 

Carbon 60*247 

Oxygen 34*997 

Hydrogen 3*746 


99* 

Supposing it to be composed of the annexed atoms of its elements. 


its composition would be : 

9 atoms carbon 60*234 

4 oxygen 3o*023 

9 hydrogen 4*742 


99*999 

When heated to 19 \° Fuhr. meconine begins to liquefy ,* and at one 
degree above it is entirely fluid, perfectly colourless, and limpid. — 
It retains its fluidity when cooled to 165‘^ At 31 1'^ it is converted into 
vapour, and may be distilled without losing any of its properties ; and 
by cooling it becomes a mass resembling pure fat. 

At a medium temperature 265*7.5 parts of water dissolve one part 
of meconine, while it requires only 18*55 parts of boiling water to 
di.s.solvc the same quantity ; iilcohol, iethcr, and the essential oils dis- 
solve it in much larger quantity. Acetate of lead produces no preci- 
pitate in a solution of meconine, but the suhacctate docs. The alkalies, 
potash and .soda, dissolve but do not form determinate compounds 
with itj ammonia whether hot or cold does not dissolve it . — Journal 
de Pharmacies Dec. 1832, 

The action of sulphuric and nitric acid upon meconine, we shall 
give in a future Number. — E d. 


INQUIRY KliSPECTING THE USE OF CLOCKS INSTEAD OF CHRO- 
NOMETERS AT SEA. 

To the Editors of' the Phil. Mag. and Joum. of Science. 

Gentlemen, 

1 should be glad to learn from any of your readers whether any 
experiments have been made, and with what results, of using clocks 
instead of chronometers on board a ship. 

For this purpose, two things only appear necessary; first, that 
the clock should be azimuth hung, the point of suspension of the 
clock coinciding exactly with the point of suspension of the pendulum ; 
second, that the clock-case should be so loaded with an adjustiole 
weight that the centre of oscillation of the clock-case should coincide 
with the centre of oscillation of the pendulum. 

The dock had better have a main-spring instead of a weight. 
Possibly this reasoning may be erroneous j or the experiment may 
have been tried, and failed from unknown causes ; of which 1 should 
be glad to be informed. S. S. 

Preparing for Publication. 

A Manual of Experimental Chemistry, by Richard Phillips, 
K.R.S. L. & E. &c. 
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COMMEAJOIIATION OF THE CENTENARY OF THE BIRTHDAY OF 

PRIESTLEY. 

In the fourth volume of the Philosophical Mnj^azine and Annals 
(page 379> we announced the intention of the cultivators of Na- 
tural History to commeniorute by a public meeting the second cen« 
tenary of the birthday of Ray, whose extensive and accurate 
labours laid the foundation for the philosophical study of organic 
nature in this country; and in the following volume we had 
the pleasure of recording the highly satisfactory accomplishment 
of that intention. We have now equal pleasure in announcing that 
the cultivators of Chemical Science are about to commemorate in 
a similar manner, the centenary of the birthday of that distin- 
guished Philosopher of a later period, to whom — whether we re- 
gard the invention of the apparatus requisite Tor researches on 
aeriform fluids, the investigation of the action of those fluids upon 
each other, or the number of them actually first discovered by him, 
and his determination of their relation to the functions of animal 
and vegetable life — must be aw'ardcd the merit of being the Founder 
of Pneumatic or Gaseous Chemistry. The object of this notice is to 
give additional publicity to the follow'ing circular: — 

Commemoratton of Priestletj . — A hundred years having elapsed 
since the Birth of the Philosopher whose extensive and successful 
researches entitle him to be considered as the Founder of Pneumatic 
Chemistry, it has been resolved that the event shall be commemo- 
rated by a Public Dinner on the 25tli of March,* and the Committee 
appointed upon the occasion, express a hope that all those who 
justly appreciate the higli importance of PricstloCs Discoveries, 
thi ir influence upon the progress of Science, and the honour wdiich 
they have conferred upon his Country, will heartily cooperate with 
;hem in carrying so desirable a plan into effect." 

The following gentlemen have undertaken the office of Stewards: 

Arthur AHdif, Esq. I'.L.S. ; .John P. Atkins, Esq. P’.S.A. ; William 
Babington, F.ll.S. ; William Thomas Brande, Esq. F.R.S. ; 

.lohn Bostock, M.D. F.R.S. ; J. G. Children, Esq Sec. K.S. ; Rev. 
J. Corrie. F.R.S. ; J, F. Daniell, Esq. F.R.S. ; Michael Faraday, 
Esq. D.C.L. F.R.S. ; C. Hatchett, Esq. F.R.S.; Richard Knight, 
Esq. FG.S. ; J. Ayrton Paris, M.D. FK.S.; W. H. Pepys, Esq. 
F.R.S.: Richard Phillips, Esq. F.R.S. ; George Rennie, Esq. F.R.S.; 
Peter M. Roget, M.D. Sec. R.S. ; John Tivylor, Esq. F.R.S. ; 
Richard Taylor, Esq F.L.S. ; E. Tui ncr, M.D. F.R.S.; together 
with other Gentlemen attached to scientific pursuits who have been 
invited to join them. 

U iS gratifying to find in the list the names of men who are best 
qualified to estimate the value of Priestley’s discoveries : and con- 
sidering how much some of these arc connected with physiology, — 
considering also his labours in various departments of physical 
science, is, may be expected that the lovers of every branch of Na- 
tural Philosophy and Natural History wdll join the Chemists in do. 
ihff honour to Ills memory, and asserting for our country the in. 
dubitablc claim of being that in which were made “ the first de- 
cided advances iii the knowledge of clastic fluids." 
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LUNAR OCCULTATIONS FOR FEBRUARY. 

OccuUations (^Jixed Stars by the Moon, visible at Grcentvich in the 
Year 1833. Computed by Thomas Maclear, Psij.; and circu- 
lated by the Astronomical Society. 

**• The angles are rcckoued/ronithe northernmost point, and also from 
the vertex, towards the ri^ht hand, round the circumference of the Moon's 
image, as exhibited in an inverting telescope. 
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XXV. Remarks om Mr. Potter’s Expet'iment on Inictjerencc, 
By G. B. Airy, Bsq. Professor of Astronomy and Experi- 
menial Philosophy in the University of Cambridge, 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

T N the last Number of your Journal is a paper by Mr. Pot- 
■■■ ter upon certain pha^nomena of Interference, which be co i- 
siders to be inexplicable on the theory of undulations. These 
phaenomena are, in fact, a confirmation of;|^^truth of that 
theory, and might have been predicted frog^j|j|^eory. I 
should not therelore have troubled you It’ith tj^^^ptoarks, if 
I did not feel that the public is much ititeresM|B^'^eing a 
distinct and correct interpretation ^ut «polfi^mi^iments 
and calculations like those to which I aUua0|#$m'i^ I were 
not convinced that Mr. Potter, whose ]al)Oun^l^An experi- 
mentalist 1 value most highly, would feel any thing but pain 
at ray pointing out the error into which (I conceive) he has 
fallen as d theorist 

In Mr. Potter’s experiment two pencils of light originating 
from a common source arc made to interfere by falling upon 
two plane mirrors inclined at a small angle : the two reflected 
pencils fall upon a prism whose edge is parallel td the line' of 
junction of the mirrors, and the intenerence-fringes, after 
emergence, are examined by means of an eye-glass in the usual 
manner. The light being supposed homogeneous, Mr. Pot- 
ter finds (correeSy) from ^the throiy of undulations that the 
points, at which the paths of the 'pencils from the two images 
are equal, are almost exactly at the centre of the mixture 
'Third Series. Vol. 2. No. 9. March 1833. Y 
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of the lights : he infers that the centre of the mixture of lights 
ought to be the centre of the interference-fringes ; instead of 
which it appears in experiment that on removing the eye and 
eye-glass further and further from the prism, the interference- 
fringes deviate from the centre of the mixed light more and 
more towards the thick side of the prism, and finally disappear. 
And this discordance is the point now to be explained. 

Suppose now that the light is not homogeneous (the reasons 
for believing that this supposition is true will be given pre- 
sently) ; and suppose only that the proportion of the differences 
of the lengths of the waves, or if you please, of the lengths of 
the fits, for all colours, from the length corresponding to some 
particular colour, is the same as the proportion of the dif- 
ferences of the deviation for those colours (produced by the 
prism of the experiment) from the deviation corresponding to 
that particular colour. This assumption is very nearly true 
if the light comprehends a^ys from no moie than one half or 
one third of the spectrum. Let us now inquire what will be 
the position of the fringes. 

Any one of the kinds of homogeneous light composing the 
incident heterogeneous light will produce a series of bright and 
dark bars, unlimited in number as far as the mixture of light 
from the two pencils extends, and undistiiiguishable in quality. 
The consideration, therefore, of homogeneous light will never 
enable us to determine which is the point that the eye imme- 
diately turns to as the centre of the fringes. What then is the 
physical cirquyp^tance that determines the centre of the fringes? 

The aM^f^Very easy. For different colours ihe bars have 
difierent tlfOasiaths. If then the bars of all colours coincide at 
one parC jp!|ie mixture of light, they will not coincide at any 
other but sH equal distances on both sides from that 

place of coincidence they will be equally far from the state of 
coincidence. If then we can find where the bars of all colours 
coincide, that point is the centre of the fringes. 

It appears then that the centre of the fringes is not necessarily 
the point where the two pencils of light have described equal 
paths, but is determined by con‘5ideratioiis of a perfectly dif- 
ferent kind. And this is the radical error into which Mr. 
Potter has fallen* The distinction is important in this and in 
other jexperiments. 

To find the centre of the fringes in Mr. Potter’s experi- 
ment, we must proceed thus: — First, we premise that the prism 
produces greater deviation for ^^ellow rays than for red rays, 
and that the interference-bars are narrower for yellow rays 
than for red rays. Next, we allow that the centre of the mix- 
tare for each c^otir is a point which the interfering pencils 



on Mr. Potter’s Experiment on Interference, les 

of that colour have reached by equal (or rather equivalent) 
paths, and therefore is the place of a bright bar for that colour. 
Lastly, as the interfering pencils tor different colours are nyade 
to deviate unequally, by the prism, the centres of the mixture, 
for different colours, will not occupy the same place: 

From the last consideration it follows at once that the 
centre of the mixture will not be the place of the centre of the 
fringes, inasmuch as similar bars of the different colours are 
not united there. To find the place where they are united 
we must consider that the centre of the red mixture, being 
the least deviated, has made the smallest progress towards the 
thick side of the prism, but that its bars are the broadest: the 
centre of the yellow mixture has made the greatest progress, 
but its bars are ^e narrowest. A number n of bars can tnere^ 
fore be found such that the linear deviation of the red centre 
+ n X breadth of a red bar = linear deviation of yellow centre 
+ «x breadth of a yellow bar: (if the equality is, not exact, 
n may be chosen so that the second side is the greater, but^so 
that on putting «-+- 1 for n the first side will be the greater). 
The «th red bar and the 7zth yellow bar, thus determined, will 
coincide; and their place will be the true centrQ,©f the fringes. 
It is plain that when the linear dispersion produced by the 
prism is small, that is, when the eye-glass is very near the 
prism, the centre of the fringes will not sensibly diffei from 
the centre of the mixture for any ol‘ the colours; out that 
when die linear dispersion is great, or the eye-glass far from 
the prism, the centre of the fringes will be the centre 

of any of the mixtures. 

Algebraically wc may express it thus if 4'^lbj^^e linear 
deviation of the centre of the mixture for one colour, 

d + Sdthat for any other colour, h the bfeadtl^^^ bar for 
the standard colour, ^ + that for any other colou^then the 
distances of the nth bars from the origin of d will be d-{-nb 
and d-{-ld+n respectively; and these will be equal 

8 d 

if = 0, whence « = — ; which makes the di- 

d 

stance of the place of coincidence d — As and 

have different signs, this is greater than d; or the place of 
coincidence is removed from the origin of d in the direction 
of deviation, that is^ towards the thick side of the prism. And 

as, upon receding from the prism, Id increases, while is 

60 

not altered, it follows that the place of coincidence or centre of 
the fringes advances further and further towards the thick side 

Y 2 
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of the prism. If $ d and S b have the same proportion for rays of 
different colours (which we have mentioned above to be very 
nearly accurate), then in a given position of the eye-glass the 
union of colours will be perf^t at the place which we have 
found for the centre of the fringes; and the same place would 
be found for the centre of the feinges if a part of the colours 
were abstracted, or if the light were made more nearly ho- 
BK^eneous. 

It appears then that, according to the theory of undulations, 
we ought to have precisely the phenomenon which Mr. Potter 
has observed, supposing the light heterogeneous. It appears 
also that a diminution of the heterogeneity will not alter 
the place of the centre of the fringes ; its only effect being to 
make a greater number of bars visible on< both sides of the 
centre ; except, indeed, the light were stricUy homogeneous, 
when the whole place of mixture of lights would be covered 
vrith bars, of which no ^one could be called the centre of 
fringes more thar. another. 

But this will xiot apply to Mr. -Potter’s experiment unless 
w«i <'ai* sho%v that the light used by him was heterogeneous. 
J believe that any person who has tried experiiiients of this 
kind Sjx^iciendy to know what brilliancy is necessary for 
them md how faint is light of any reasonable degree of ho- 
inugereity, will at once mlow it to be prcbable. But I will 
go further, and will assert that, on the face of tl)e experiment 
Itself^ it is certain that the light was heterogeneous. And the 
reason is simple and unanswerable, time if the light had been 
homogen^efifii^'lhere would have been no distinguishable centre 
of fringi^^^nd however small might be the heterogeneity, 
the cent^^f fringes would occupy the same place as it* 
the light^^ttt’e (within certain limits) ever so heterogeneous. 
The phesfK^enon observed by Mr. Potter is therefore, as far 
as general explanation goes, completely in accordance with 
the theory of undulations. 

The principle upon which 1 have determined the place of 
the centre of the fringes, though it has been used by Sir John 
Herschel in one experiment, has never (so far as I know) been 
.distinctly stated. It applies, however, in a great number of 
instances, as well in the explanation of Jthe phoenomena of 
polarization ^ interference,' as in the interference of com- 
mon light. The following instructive experiment (which has 
frequently been alluded to) shows very clearly to the eye the 
application of the principle ; and 1 cite it the more readily, 
beatuse 1 infer from a passage in Mr. Potter’s paper that 
he may not be unwilling to try it. I shall describe it in the 
form in which 1 have found it easiest in practice. 
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Make a small wooden frame (like a window-frame, or 
rather like the frame oF a school bo3r’s slate, but smaller); 
with a saw cut through the centres of two opposite sides and 
unite them by hinges ; keeping the parts in one plane, fix in 
them a clear piece of glass with putty i and when it is well 
bedded, cut it with a diamond along the line of the hinges. 
The frame will now turn well, carrying two pieces of glass 
of the same thickness almost exactly in contact^at the turning 
line. Fix one side of the frame so that the glass in it re- 
ceives, perpendicularly, the light which is to fall upon one of 
the mirrors, and so that the line of the hinges divides the 
pencils which fall upon the two mirrors. One pencil will then 
pass through the fixed glass and one through the moveable 
glass. Now If the glasses are in the same plane, the inter- 
mrence-fringes ara not altered ; but if, while one is perpendi- 
cular to its pencil, the other is inclined, the fringes imme- 
diately shift towards the pencil which lias passed through 
the inclined glass. Thus far the experiment has often been 
described; but the part which I wish particularly to point 6ut 
is the following : — If, after looking with the glasses in the same 
Jilane, the observer should leave his eye-glass and change the 
position of one glass and then return to his eye-glass, be 
would find the centre of the fringes shifted, endf might per- 
haps infer that the fringes had shifty bodily, and that the 
bar which was the central bar before is the central bf|i[.now. 
Nothing could be less true; as he would see if by a little addi- 
tional apparatus (a strings and a weight to.l^t Pn opposition 
to the string are quite sumcient,) he inclined without 

taking his eye from the eye-glass. The frin^j|||m|l^ but at 
the same time they change their character in marner 

that till they have been observed a few times is com- 

pletely bewildered. Supposing (for clearness' ,j^^eas) that 
the fringes shift to the right; the central whitq as it travels 
becomes blue at its riglit edge and red at its left edge, and 
when it has shifted about four bars, the bright white bar is 
the fifth from the original place of the bright white bar (I 
do not pretend to great accuracy in these numbers). This ob- 
servation, which is easily made without moving the ey^ shpws 
clearly the difiereiice between „tbe shifting ^ the bars and Uie 
shiftiiig of the centre if the fringes. In MT.'Potter^s experi- 
ment, while (upon withdrawing the eye and eye-glass from 
the prism) the centt'e of the fringes shifts, the bars themselves 
(according to theory) remain nearly stationary; but it would 
not be easy to preserve that steadiness of eye which is neces- 
•sary for these observations. 

The other fact which Mr. Potter mentions, — namely, that 
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the fringes become narrower as the prism is turned so as to 
increase much the angle of emergence, — is a direct consequence 
of the theory of undulations. In fact, the light after emergence 
comes from two virtual images more widely separated than 
the first images; and the breadth of the fringes is, ceeteris pa- 
7'ibus, inversely as the distance of the radiant images. 

I have now made the remarks which I proposed to make 
upon Mr. Potter’s experiment. 1 cannot, how'ever, conclude 
without noticing an incidental expression, the unfortunate 
half undulation which has continually to be asked for by those 
who adopt the undulatory theory of light.” And this I do, 
partly because I have beard an objection something like Mr. 
Potter’s, and partly becatise from Mr. Potter’s yay of stating 
it, 1 conclude that he must liave derived it from some very 
imperfect or erroneous statement. I know tofno case in which 

Jialf an undulation has to be asked for.” 

It happens sometimes ^unfortunately for a theory, that the 
words of its oi igiiial proposer, which were necessary when the 
theory was new, arc retained when they are not only unneces- 
sary, but ewen mischievous. The propositions which in the 
early stages of a theory are necessary to point out the distinc- 
tions of difterent cases, add in no small degree to its obscurity 
when it is so far advanced that ev^ry case can be included 
in one general process. This has happened in regard to the 
propositions to vvliich, I suppose, Mr. Potter alludes here. 

The change of half an undulation is, in fact, a change of 
sign of the vibrations of which tiie undulation consists. The 
only thing to. be explained then is a change of sign ; and the 
only cases in which it occurs (so far as 1 know) are, certain 
cases of the»^erference of polarized light; and the interfe- 
rence of light forming Newton’s rings. Perhaps lean best 
explain the apparent difficulty by referring to simple geome- 
trical cases. * 

In describing to a student tlic relation between the versed 
sine and cosine, we might say, ** the versed sine is formed by 
subtracting the cosine from the radius when the arc is less 
than a quadrant, and by adding when it is greater than a 
quadrant.” These arc to liim two distinct cases; but the ac- 
complished mathematician coi^iders thdm as one, connected 
by the theo^ of the change df sign. Thtis it is with the in- 
terference OT polarized light : in certain cases two resolved vi- 
brations are added; on approaching a certain limit one of 
them disappears ; on passing that limit it reappears, but in 
such a Way that it must be subtracted from the other. But 
all these changes take place with as great regularity as the 
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ciinngcs in the rule for forming the versed sine from the co- 
sine, and in fact follow exactly the same law. 

In explaining to a young student in meclmnics. the motion 
of elastic balls when one has impinged on another which was 
at rest, we might perhaps make two separate cases .distin-^ 
guished by the circumstances of the impinging ball being the 
greater, or the impinging ball being the ^smallbr; and we 
should point out, that in the former case the motion of the 
impinging ball after impact was in the same dfrection as be- 
fore; while in the latter case the motion after impact was in 
the direction opposite to its first motion. A inorc^ advanced 
student would perceive that botli were included in the general 

formula it is with the reflexion of light from 

the inner or outeMttyrface of glass ; the mechanical conditions ^ 
appear to be; precisely similar to those which 1 have mentiqned| 
and the theoretical result is similar ; namely, that whereas in 
one case we are bound to suppose the remaining motion 
(which produces the reflected ray) to retain the same direc- 
tion as before, in the other case we are ecpially bound" to sup- 
pose that the remaining potion has a direction opposite ,to 
that which it had before. I lay smaller $iress upon thjs part 
of the theory tluin upon the other, because I consider the me- 
chanical part of the theory of undulations generally; os Jess 
complete than the geometrical part: but what 1 ^h^e'sjt^ted 
shows clearly that there is nothing arbitrary in this^pbange of 
sign ; but that it is absolutely required by theory as tar as 
theory goes. 1 may add, that in making a complete mathe-^ 
niatical investigation in any part of the theory of ^ndulatioris, 
— for the explanation, for instance, of the m^^^mplicated ' 
phamomena of polarization, — tbe “ demand olS^f afi undu- 
lation, ” which has made so strong an impre^p]p ^ on Mr. 
Potter, never occurs. ’ 

I rejoice that Mr. Potter has seriously undertaken to com- 
pare hjs experiments with tlie mathematical results derived 
from the theory of undulations. I hope (for jhe sake of the 
science) that he will continue his experiments; and I hope 
(more particularly for his oiyn convictiimj that he will con- 
tinue the corresponding iiaathej; 9 |^ic;i|< investigations. If the 
comparison between them be cimtinued in the same philoso- 
phical spirit as that which marks his last paper, I can with 
confidence predict one result r— Mr. Potter will very soon be- 
come an undulaiimiist. 

1 am, Gentlemen, your obedieht Servant, 
Observatory, Cambridge, Feb. 3, 1833, G. B. AiRV. 
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XXVL Ohservaiions on the Action 6f Light upon the Bylina; 
faith an Examination of (he Pktenomena described b% Mr. 
Smith Fochabers, SiR ]!>avio Bpi^wsteK) 

FtRJS* 

¥ N calling the attention oF philosophers to this curious and 
^ important class of phsenomena, 1 presume tliat the reader 
has perused my Observations on Mr. Smiths experiment 
and the ingenious paper wliieh has been since published by* 
that gentlemanf, but which was written before the pubUcation 
of my paper. 

• Mr. Smith has descried so minutely the mode of perform- 
ing his beautiful experiiffent, and has stat^ iho general pbfr^ 
iionienon so c'istinctly) that it may be ^gjljElsient to obsei1|n 
that when a candle is held near Hghtx^'Sa as to be seeM 
by it, but not W the eye^ and when both ^^s look at a 
nkrroW Stripe oC'^white pi^er so as to see it double, the image 
oT the paper seen by the right, or excited eye, will be gteen, 

t and that seen by the 7^, or eye protected frOm tlie candle- 
light, will appear reddish, 

* Mr« Smith has concluded firom w series of ingenious obser- 
vations, that the light applied to the right eye actually in- 
Mueilces the vision m the lefl eye in virtue of an action the 
br^; tl^t the ^cea and ted colours are complementary to 
oiteanoUmr; and that the green colour is owmg to a dimi- 
(lisbed senibility of the rtght eye to light, and the ted 
colour to an equally increased sensibility of the left eye to 
^reen light |^rom these resnlts he has deuced the existence 
• of two ** ^qjllctions hitherto unknown,” which are excited in 

the brain w ** indistinctness of vision/' and the bbject of 
which functions is to ** remove more or less the exciting cause, 
and produce distinct vision.” — << I forbear,” says Mr. Smith, 
from making any observations on tlie singular nature of the 
cerebral Junctions tlius detected, or on the perliaps still more 
singular nature of thow exciting causes^ thinking it due to truth, 
ia a ca$e that appe«r$ to involve principles entirely new, to 
wait the observations of competent inquirers, with whom it 
*emains to confirm or refute, ^ by ilh impartial scrutiny, the 
ie»ults which I have obtaiped," » . 

Having had occasion to pay Considerable attention to this 
class of phenomena, and having, in the papei already referred 
to, arrived at a result opposite tp that obtained by Mr. Smith, 

I feel it incumbent upon me to undertake the scrutiny which 

* Sec this Magazine, vol. i, p. 171. 


t Ibid. pp. 849 and 343. 
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Mr. Smith, in the true spirit of pliiIosof)hy, invites, ami Ihope 
1 shall do it with the impartiality which truth requires. 

• Ih performin|^ iljie' fuiiclameulm experiment" in candle-light, 
r^hd tliat the cojdiir of tlie paper seen by the excited eye' 
varies with the di^taiicfe of the image from the excited part of 
the retina. When the' image of the paper is at the fiirthest 
possible distance from the iumimius or exciting image, the 
colour is yellowish, hecominfr greefiish yellikSf green, bliie^ dirty 
*purple^ and finally disappearing ns rliO image approaches to 
the pqiut of maximum excitation. — The cause of these changes 
is obvious : the part of the retina least excited, because furthest 
removed from the exciting cause. Incomes insensible to the 
forays; near^^ point of excitaloh k becomes insensible 
mthe orange al^ nearer stilHo Xhcyellmv^ nearer still to the 
^een, and so ohV;tiU clos^ to that point it is insensible to ’all 
light whatfirer. Hence we have the papei* f\r%t yelloioi^h^ 6r 
a mixture of all the rays except next gre^aw// or 
a mixture of all the ravs except red and orange i "iic^t green, 
and So on with the other colours. ^ ' 

Let us now attend to the red ihiagC in the unexpithd ey;e. 
This red image does not change Jts colour, wliile thjp pther 
imni^ is passing from lyg’/iow up lo' dark purpic; wTiiclfU'ouglk 
to do if the colours were complementary^ nor ddes tlm red 
change its intensity as it ought to do^if the sensibilitj r the 
one eye to ned light was increased in the same as 

the sensibility of the other eye to tbiit liglit is dimfmmybd.^ 

But even the I'cd colour of the unexcited eye is Unde- 
cided. If w hen wc see it brightest we quickly, s^t the »> • 
cited eye, its redness becomes instantly much les^|M^ed, and 
in like manner if we shut the unexcited eve, th^rgi^eenness of 
the other image is much less brilliant. This %iadUution of 
tint does not arise in the first case from tlie eye being shi^t io 
the exciting light, for the colours do not disappChr witli such 
rapidity; and in the second case the exciting light still acts. 
The true Cause of the diminution of tint in both cases is the 
want of contrast, in virtue of which the gf-een image becomes 
greener in Hie presence of the red oiiv , and the red image 
redder in the presence of the green one. 

In the paper already referral 'tO (see this Journal, vol i. 
p. 172.), I have stated that red light predominates in candle- 
light ; and 1 have found that in A spectrum from a candle the 
intensity of the blue rays is much leks, and tliut of the red 
rays much greater, than in the solar spectrum.- Hence as this 
red tinge is increased by contrast with the green image, we 
obtain a more simple explanation of the apparent af>ction of 
the left eye, than by resorting to an action of the orain. 

Third Series. Vol. 2. No. 9. March 1S33. Z 
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Mr. Smith has remarked (page 251, Exp. 1.), that the 
same phtenomena occur, and are even more vivid, if one of 
the eyes is exposed to the rays of the sun either direct or re- 
flected.” According to my observations, however, the plue- 
noniena are quite changed in the latter case. The grem image 
becomes a bright hlue^ and the rtfdrfisA image’almost colourless 
or white. The colouis are therefore not complementary, and 
there is not even the appearance of an influence upon the 
unexcited eye, whatever tinge there may be of redness in the 
one image being merely the effect of contrast. 

This result enabled me to make a very decisive experiment. 
I took two slips of paper, and having illuminated the one with 
day-light^ and the other with candle-light^ 1 excited the right 
eve with the light of a candlb, and doubled the images. T]tii» 
sfip illuminated with day-light gave onefitiiagc blue and the 
other white ; while the slip illuminated with candle-light gave 
one image green and the other reddish. Now, in this experi- 
ment the exciting caiibe was the same, and yet the colours were 
different, — obviously proving that the colours depend upon the 
nature of the light which falls upon the slip of paper, — that 
are not complementary, and that when pure white light 
*♦' used the unexcited eye sees the paper colourless. 

These results may be confirmed by examining the red image 
when the gree?i image Has become a darh -purple by bringing 
it chEMOito the excited spot. In this case the redness instead 
of being- increased is greatly fliniinished, and the slip appears 
yellowish or cream-aAomed. This arises from the want of 
contrast, the green colour which heightened the red having 
almost wholly disappeared. 

1 now took two candles of equal brightness, and having 
placed them at the distance of about four inches from each 
other, and about two inches from the eyes, 1 held a slip of 
paper between them, and having doubled it by looking at a 
more distant object, I found that both images were yellowish 
graen, not only when thus seen separately, but also when 
combined into one. Now if the colours were complementary, 
and if there was a balance of increased and diminished sensi- 
bility, the ima^e must have been white. 

Before quitting this pan of the subject 1 mav mention the 
rurious fact, that when the eyelid of the exciteef eye is closed 
cc.npletely, and the eyebrow kept raised,^ before the exciting 
light is applied to it, then when the light is applied, there will 
be only one slip of paper seen, as there is only one eye open ; 
and the colour of this slip is certainly white as usual : but the 
moment we open the right eye, withdrawing the exciting light 
at the same time, the slip seen by the neii^y opened eye is a 
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bright green^ (thougli the light pastiecl only through the eye- 
lid,) and fully as green as if the eye had been open; — and 
what is interesting, the other white slip instantly becomes 
reddish^ which no|yr can only happen from contrast. 

I have mentioned in a former paper (vol. i. p. 172.), that 
a stick of red sealing-wax seen by a highly-excited part of 
the excited eye was of a dark liver colour; while to the other 
eye its colour was brilliantly red. By substituting the follow- 
ing coloured fluids in place of the slip of paper, and illumi- 
nating them by transmitted light, I observed them to change 
their tints, as shown in the following table. — The experiments 
were made in candle-light. 


I^rate of cojiper* 
Carbazotic acitlf . . 
Sulpho-cyanate of 

iron 

Meconate of iron . 


C-olout, 

Green ibli blue. 
-Yellow. 



Oxalate of cliro- 
iniuni and potash 
Hichronuite of pot- 
iifih and arscnious 


Port- wine red. 
Green. 


Chloride of cobalt . . . Pale red. 


Aunnoniurct of cop- 

Nitrate of nickel .... Green. 
Muriate of cupper.. Whitish grem. 

Purple glass Purple. 

Green glass Green. 


VoloKt to thr Colour to the 

crrtti d Eye, vnettcUed Eye, 

Deep bine. Pale bluish white. 
Green yellow. Orange yellow. 

Yellowish red. More orange red. 
Ditto. Ditto. 

Pink red. Ued. 


bright green. Yellowish green 


Paler red. 
Indigo. 

bright green, 
bright green. 
Pink red. 
Bright green. 


brighter red. 
Blue. . i . 


Yellowishim. 

Wliiti^Vjdk^lv. 

Brick 

Yellowish green. 


In all tho^e experiments, where the effect is well marked, the 
image in the unexcited eye receives as it were an Edition of 
the less refrangible rays, while the other image loses, a portion 
of the same rajs, — results which are entirely accordant with 
our previous observations. 

Mr. Smith next proceeds to u very delicate and somewhat 
speculative task, into which wc are not much disposed to fol - 
low him; namely, to a.scertain the causes which excite t^e eye 
to see the slip of paper green and red, and the purposes for 
which these causes arc called into action. He conceives t{ie 
exciting causes to be the indistinct vision, and the heteroge- 
neous or vihitc colour of the exciting light; that is, if the e>- 
citing light is homogeneous, and seen distinctly, the comple- 
mentary red and green colours are no longer visible. 

Mr. Smith’s experiment, No. 8, p. S-H-, is destined, to prove 
that when the exciting light is seen distinctly, the images of 


■'f This soliitian gave a spectrum in^bich’thcre were no red or orange rays, 
t No blue ill itsi spectrum. 

Z 2 
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the slip of paper arc colourless. A briglit light is held as 
near the e^e as possible, so as to be seen \\ ith perfect distinct- 
ness, and a slip of paper illuminated b}' a candle held above 
the head is placed betwecMi the exciting light and the eye, and 
so near the latter as to be seen double. In this experiment, 
which he has repeated often with the utmost care, the images 
of the slip of paper arc perlectly colourless, the one seen by 
the exposed eye being only a little darker than the other. 
“ In performing this experiment,” says Mr. Smith, great 
catUion is required that the exposed eye be adapted correctly 
to the distinct vision of the dame; for by much observa- 
tion I have found that a small error in this respect, such as 
occurs when the eye becomes dazzled, is sufficient to excite 
those changes in the sensibility to red light which have been 
proved to be the causes of the green and’ red appearances of 
the white paper.” 

Now, supposing this experiment and its result to be exactly 
described by Mr. Smith, four observations }>rescnt themselves 
to Us. ^ 

1. As the exciting bright light must have been about five or 
six inches from the eye, and was, 1 presume, that ofan Argnnd 
li.mp or large candle, it must have subtended an angle of 8® or 
10®, so that a great part of the exciting light must have been 
seen indistinct!}', us the eye sees only with perfect distinctness 
a snni^.point in the axis of the eye. In order, too, to see this 
large, 'light with perfect distinctness, Mr. Smith must have 
fixed his eye upon the margin of it, so that the other margin 
cf the fiame must have been exciting the eye by indistinct vi- 
sion, at the distance of 8° or 10^ from tlie axis of the eye. 

2. If the exciting light w'ere a small and highly luminous 
object, so that the whole of its margin could be seen pretty 
distinctly, then its image would fall upon \\\cjbramen centrale 
in the retina, where there is no nervous matter to be excited. 

3. When the exciting light, wlicther large or small, does fall 
in p distinct image upon the retina round \\\^Joramen centrale^ 
it acts upon the part of the retina, which being continually 
exposed to the action of light, is less easily excited, and a part 
tqp w'bich can be proved by direct experiment to be lesi sen- 
sible to calorific impressions. Hence we have a distinct reason 
i-^h}' an exciting light falling on the central part of the retina 
does not produce the same insensibility to red light which is 
produced by the same light acting upon a less used portion 
ol the same membrane. 

4. To these reasons we may add a fourth ; namely, that the 
light in this experiment is necessarily much fainter from its 
being held at a greater distance ; though this may be balanced 



of^Vision described by Mr. Smith (^Fochabers. 173 

by an increase of intensity. If at the side of the eye we hold 
the light within t'wo inches of the retina, and in the front of it 
within six inches, then the degrees of illumination are as to 
36 ; so that a light^nine times greater should be used in front 
of the eye to produce, ceetcris paribus, the same effect. 

In repeating Mr. Smith’s experiment No. 8, I do not find 
that the two images are colourless. The green of the one is 
comparatively faint, but the yellowish red colour of the other 
is distinctly visible, though it also is less decided than before, 
owing to the causes which I have explained above. In order, 
however, to prove that this diminution of effect is not owing 
to the distinctness of vision, let the experiment be made ex- 
actly as described by Mr. Smitli, and let the eyes be adjusted 
to vision more remote than the exciting light, every thing else 
remaining the same ; the tints of the t'wo slips will remain un» 
changed; whereas, according to Mr. Smith, the slips ought in- 
stantly to appear red and green, as in the original experiment. 

Mr. Smith next proceeds to show in his 9th experimept, 
that homogeneous coloured light will not excite the cy^ to see 
the red and green colours in question ; and that in this case 
the image in the unexcited eye is white instead of red ; while 
that in the excited eye has a colour complementary to the ex- 
citing light. This result is exactly conformable to what might 
have been expected, the pha^nomena exhibited by the melted 
eye being those of accidental colours. I have found, hpl^er, 
that the iniuge seen by the unexcited eye is not alway^^ltite. 
When the homogeneous light is red, the colour of the image 
seen by the unexcited eye is fully as red as it is when the exci- 
ting light is white. The reason of this is, that as the comple- 
mentary colour of the homogeneous ^ed is green, the natural 
reddish colour of candle-light is heightened by contrast. 
When other homogeneous colours are used as exciting lights, 
the colour of the image in the unexcited eye varies as might 
be expected, but is always less decided than in the case of red 
light. It is proper here to observe, tiiat Mr. Smith’s experi- 
ments were made with coloured papers ; but such colours are 
surely far from homogeneous, ana therefore it' is not safe to 
deduce inferences respecting a peculiar action of homogeneous 
light from experiments in which homogeneous light was not 
employed. Mr. Smith, indeed, mentions that he used ^be 
yellow flame of the monochromatic lamp ; but even if he suc- 
ceeded in cutting off the red and blue rays with w'hich that 
flame is generally accompanied, — it is a colour of so peculiar 
a character, and of so little brilliancy, that no satisfactory 
result could be obtained with it. 

These observations lead to practical results of some utility. 
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When tlie eyes are exposed to strong lights, objects cannot be 
seen of their true colours, and even lights of ordinary intensity 
produce a decided deterioration in the tints of a fine pic- 
ture. Hence it is that we see paintings ^to most advantage 
when we view them through two blackened tubes held close 
to the eye. I3y tills means the colours are not only more bril- 
liant, but faint lights are brought out which would otherwise 
have been overpowered by the action of lateral light upon the 
retina. If we turn a picture upside-down, and look at it with 
the head inverted, a similar effect is produced, because the 
image is received upon a part of the retina which is not so 
Irequently used ; and it is for the same reason that the colours 
of the sky and of the landscape near the horizon are so beau- 
tifully seen by looking at them either between the legs, or be- 
neath the arm with the head inverted. 

It is well known that the human complexion is seen to 
greater advantage in candle- than in day-light, unless the com- 
plexions are very ruddy. This arises from there being so 
much more red in candle- than in day-light. There are cer- 
tain states, indeed, of the atmosphere, when dark blue clouds 
prevail, in which the ordinary complexion appears to great 
disadvantage; and persons in variable health are often de- 
scribed as looking ill, when the change arises from the prevail- 
ing colour of the clouds. 

V^ien gas-lights were first introduced, it was a common 
compKint among those who frequented the theatre, that they 
'njured the *pei'sonal appearance of the audience. This bad 
quality made them so unpopular, that a red colour w'as com- 
municated to the light by inclosing it in a reddish-coloured 
glass. The effect, howi^ver, arose from the great (juantity of 
ught which was used, and from its influence upon the retina; 
and if the same intensity of light had been obtained cither 
from oil or from candles, the sa^ne effect would have been 
produced. Our eyes are now r>o lifuch accustomed to the use 
of strong lights, that tlie retina is not so easily rendered in- 
sensible to the red rays, and the blue colour of the light is no 
longei complained of. It is, Ibowever, still observed, by those 
who have been for the first time exposed to gas illumination, — 
and the eyes of such persons must therefore serve an appren- 
ticeship before they learn to see objects in their true colours.^ 
The blue colour of gas-light, was ascribed to the bad- 
ness of the gas ; and the apparent removal of this injurious 
quality has been attributed to its increased purity, and to 
improved methods of burning it : but the truth is, that bad 
gas, or an imperfect combustion of good gas, produces a 
much redder light than good gas burnt in the best manner. 
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The smoke which is produced in the former cases invariably 
reddens the flame, and its perfect removal causes the gas to 
approximate to the light of the sun, which is always bluer than 
that of the whitest flames from wax, ojl, or tallow. 

There is a very pretty experiment illustrative of some of 
the preceding observations, which is easily made. Place two 
candles at the distance of three or four feet from the eye, and 
about one foot from each other, and having closed one eye, 
fix the other intently upon either of the candles, as if it 
were examining with attention some point of the wick. The 
other candle will be seen by indirect vision, and after a little 
time it becomes much brighter and bluer than the first, in. 
consequence of the part of the retina on which its light falls 
being more susceptible than the more frequently used portion 
in the axis of the eye, upon which the light of* the second is 
incident. The higher degree of excitation of the retina pro- 
duced by the candle seen indirectly, renders that portion of 
the membrane less sensible to the red rays ; and if the excita- 
tion is continued, the image will become actually and^ill 
be surrounded with a haloof^c//ow nebulous light. The blue 
image, indeed, will sometimes disappear, and leave noticing in 
its place but a nebulous halo. 

.Allerly, Jan. 30th.. 




XXVII. On the Law of Ihe Diffusion of Gases. By Iwimas 
•XJ iiAHAM, Lsq. M.A. Ed. Professor of Ckemishyin 

the Andersonian Unijcisity, Glasgmo*. 


TT is the object of this paper to establish with numerical 
exactness the i'oilowing law of the diffusion of gases : 

“ The difliisioii or spontaneous intermixture ^of two gases 
in contact, is effected by an interchange in position of inde- 
finitely minute volumes of ihe gases, which volumes are not 
necessarily of equal magnitude, being, in the case of each gas, 
inversely j)roportional to the square root of the density of that 
gas.” *' 

■ These replacing volumes of the gases may be named cyMt- 
valent volumes of diffusion, and are as fol low’s : Air, 1 ; Hy- 
drogen, 3'794f7; Carburetted hydrogen, 1*34>14; Water-va- 
pbur, 1’2649; Nitrogen,^ 1*0 1 40; Oxygen,'0’9487 ; Carbonic 
acid, Q'8l)91 Chlorine, 0*6325, &c.; numbers which are in- 
versely proportional to the square roots of the densities of 


* Read before the Royal Society of Edinburgh, December 19, 1831; an^ 
now reprinted from the Eclinb. Fhil. Trans., with an Appendix,— Com- 
municated by the Author. . . 
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these gases, being the reciprocals of tlie square roots of the 
densities, the density of air being assumed as unity. 

If the two gases are separated at the outset by a screen 
having apertures of insensible magnitude, the interchange of 
** equivalent volumes of 'difrusioii ** takes place through these 
apertures, being cfFocted by a force of the highest intensity ; 
and if the gases are of unequal density, there is a consequent 
accumulation on the side of the heavy gas, and loss on the 
side of the light gas. In the case of air, for instance, on the 
one side of the screen, and hydrogen gas on the other, a pro- 
cess of exchanging 1 measure of air fur 3 7947 measures of 
hydrogen, througli the apertures, is commenced, and continues 
till the gases on both sides of the screen are in a state of uni- 
form mixture. Experiments on this principle can be made 
with ease and precision, as will appear in the sequel, and af- 
ford an elegant demonstration of the law. 

There is a singular observation of Dcebereiner, which che- 
mists seem to have neglected as wholly inexplicable, on the 
escape of hydrogen gas by a fissure or crack in glass-receivers, 
which belongs to this subject, and from which 1 set out in the 
inquiry. Having occasion, while engaged in his researches on 
spongy platinum, to collect large quantities of hydrogen gas, 
he accidentally made use of ajar ^ich had a slight crack o^ 
fissure. in it. He was surprised to find that the water of the 
pne^atic trough rose into this jar one and a half inches in 
twelW^ours, and that, after twenty-four hours, the height of 
the water was two inches two-thirds above the level of the 
water-trough. During the experiment neither the height of 
the barometer, nor the temperature of the place, had sensibly 
altered. 

In other experiments, he substituted glass vessels of very 
different forms, tubes, bell-jars, fiasks, all of which had fissures. 
In every one of these vessels, filled with hydrogen, the water 
rose, after some hours, to a certaim height. On covering one 
of these vessels, containing h^'drogen, by a receiver — or on 
filling the vessel with atmospheric air, oxygen or azote, in- 
stead of hydrogen— be never observed a change in the^ri- 
j.-n 7 volume of The gas. He thinks it probable that the phae- 
iiomenon is due to the capillary action of the fissure,, and that 
the hydrogen only is attracted by the fissures, and escapes 
through them on "account of the extreme smallness of its 
atoms*. 

This explanation is rendered improbable by the circum- 
stance, that hydrogen, of all the gases, was condensed and ‘ 

• Sar F Action capUlairo des Fmures, ^c. Annates de Chimie et de Phy- 

nque, tom. xxiv. pp. 332—334. 1823. 
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absorbed with greatest difficulty, and in smallest quantity, by 
charcoal and the other porous siibstaiipes, tried by Saussure. 
And we have no reason to suppose that the particles jof h}'- 
drogen are smaller than those of the other gases. 

On repeating Dccbereincr’s experiment^ and varying the 
circumstances, it appeared that hydrogen never escapes out- 
wards by the hssure, without a certain proportion of air re- 
turning inwards. In the experiment, however, as originally 
performed,' it is evident, tliat, as soon as the water rises in the 
jar above its outer level, air will begin to be forced into the 
jar mechanically through the fissure, by the pressure of the 
atmo^here, independently of what wo shall suppose enters 
by diffusion. But if we press down the jar of hydrogen to a 
certain depth in the water-trough, so that the level of the 
water without is kept constantly higher than the level of the 
water within the jar, tlien, on the contrary, a portion of 
the hydrogen will be forced out mechanically, by the pressure 
to which gas is subject. In the last circumstances, how? 
ever, no air cun ent^'r by the fissure, and mix with the hydro- 
gen, except by difi'usion, or in exchange for hydrogen. Now, 
in a great number of experiments of this kind, the ai»' which 
entered by diffusion amounted to between one fifth and one 
fourth of the liydrogeu, w^ich left the receiver at the same 
time. But when the circumstances were reversed, 
column of water allowed to rise in the jar above the 
the water-trough, the quantity of air which entered by diiib»on ^ 
was increased by a ]Kn'cion which entered mechanically 9 and 
varied from a third w a fourth part of the hydrogen, wh^ch 
escaped at the same time. 'I'iie results, therefore, osciltAte, 
as they should do, about our theoretical number. One volume 
air should replace' d'79'l<7 volumes hydrogen ; or the whole 
hydrogen, on escaping from the jar, should be replaced by 
little more than one fourth of its bulk of air, and a very great 
contraction ensue. 

But it is unnecessary to detail experiments made with the 
jar wi,th the fissure, as with every precaution they were not 
precise, although at all times compatible with, and indeed illus- 
trative of, tlie law. Thus a sensible contraction always tC' I 
place in the. bulk of the gaseous contents of the jar when filled 
with carburetted hydrogen of marshes, or with coal-gas, which, 
like hydrogen, are lighter than air, and ought therefore to be 
replaced by less than equal volumes of air. With olefiant 
gas and carbonic oxide, which approach closely to the den- 
sity of air, no contraction was perceptible, not attributable 'to 
other causes, although the gases as usual wholly escaped. In 
the case of carbonic acid, which is heavier than air, a slight. 
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but positive, expansion appeared to take place, the experiment 
being performea over mercury. 

But the same fissure oi- opening never allows the process of 
diffusion to go on with the same degree of rapidity in two 
successive experiments, principally, 1 believe, from its size 
changing with variations in its condition in regard to humidity. 
The fissures appear to be extremely minute, for we cannot 
cause either air or the gas employed to flow through them me- 
chanically, at the same rate as it passes by the agency of dif- 
fusion, without the application of considerable i)ressure. Arti- 
ficial chinks such as that obtained by pressing together ground 
glass-plates, or in phials fitted with accurately ground glass- 
stoppers, allow gas to pass through under the slightest pres- 
sure, and do not answer for the experiment. 

The effects were made much more striking, in some respects, 
by the discovery that Wedgewood stoneware tubes, such as are 
used in furnace experiments, admit, from their porous struc- 
ture, of being substituted, instead of jars with fissures. When 
shut at one end, as they are sometimes made, they may be 
managed like otlier cylindrical gas-reccivers. Those which 
are un^rlazed are mostf suitable; but do not answer the pur- 
pose, if either very dry or too damp, being permeable by a 
gas under the slightest pressure iil.tre one case, and peifectly 
airtight in the other*. The following experiment illustrates 
th|['ibrce and rapidity with which diffusion proceeds. A 
stoneware cylinder was entirely filled with hydrogen gas over 
water, and transferred to the mercurial trough : in forty mi- 
nutes the mercury rose to a height of 2| inches in the receiver 
above the level of the mercury in the trough ; half of the hy- 
drogen had escaped, and hod been replaced by about a third 
of its volume of air. 

But these modes were %^uperseded by the use of Paris- 
plaster as the porous interniedium. 

A simple instrument, which 1 shall call a Diffusion-tube, 
was constructed as follows. A glass-tube open at bolli ends 
was selected, half an inch in diameter, and from six to four- 
teen inches in length. A cylinder of wood, somewhat less in 
diameter, was introduced into the tube, so as to occupy the 
whole of it, with the exception of about one-fifth of an inc h 
at one extremity, which space was filled w'iili a paste of Paris- 
plaster of the usual consistence for castes, in the course of a 
few minutes the plaster set, and, withdraw'ing the wooden cy- 

♦ Various facts demonstrative of the permeability to gaseous matter of 
substances of this description, had previously I)ccn recorded [)y Mr. Faraday, 
in his Oakcrian f^ctureon the Manufacture of Glass for Optical Purposes. 
Phil. Trans. 183U d.26.— 'Edit. 
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Under, the tube formed a receiver closed with an immoveable 
plu^ of stucco. The less water employed in slaking the 
Paris-plaster, the more dense is the plug, and the more suit- 
able for the purpose. In the wet state the plug is air-tight; 
if was therefore dried, either by exposure to the air for a day, 
or by placing the instrument in a temperature of 200° Fahr. 
for a few hours ; and thereafter was permeable by gases, even 
in the most humid atmosphere, if not positively wetted. The 
tube was finally graduated by means of hiercury into hun- 
dredths of a cubic inch, and the notation, as is usual with gas- 
receivers, counted from the top. 

When such a di/Iiision-tabc, six inches in length, was filled 
with hydrogel^ over mercury, the diifiision, or exchange of air 
for hyilrogeri, instantly commenced, through the minute pores 
of the stucco, and proceeded with so much force and 
that within three minutes the mercury attained a 
the receiver of upwards of two inches above its level in tlie 
trough. Within twenty minutes the whole of the hydrogen 
had escaped. 

In conducting such experiments over water, it was neces- 
sary to avoid wetting the plug. Witli this 
view, before filling the diHusion-tube with 
hydrogen, the air was withdrawn by placing 
the tube upon the short limb of an empty 
syphon (see figure), which did not reach, but 
came within half an inch of the plug, and 
then sinking the instrument in the water- 
trough, so that the air escaped by the syphon 
with the exception of a small measure, which 
was noted. The dilfusion-tube was then 
filled up, either entirely, or to a certain ex- 
tent, with the gas to be diffused. 

The ascent of the water in the tube, when 
hydrogen is diffused, forms a striking experiment. In a dif- 
fusion-tube fourteen inches long, the water rises six or eight 
inches in as many minutes. The column of water attains in 
a short time its maximum height, at whicli, however, it is 
never long sustained ; for as in Doebereineris experiment, nit* 
is all along entering mechanically through the porous plug in 
such circumstances, from the pressure of the atmosphere; and 
after the diffusion is over, the water subsides, in the course of 
several hours, to the general level. In experiments made witli 
the purpose of determining the proportion between the gas 
diffused and the return-air, it was therefore necessary to guard 
against any inequality of pressure, which was managed 'much 
more easily when the lube was standing over water than over 
mercury. 



rapidity*, 
height in 
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The capacity of a mass of stucco to absorb and condense in 
its pores the various gases, was made the subject of experiment, 
as this property might interfere with the results of diffusion. 
The mass was previously dried at 200® Fahr. It absorbed at 
the temperature of the atmosphere, which at the time was 78'’. 
G’5 volumes amnioniacal gas, 

0*75 - sulphurous acid gas, 

0*5 C3'anogen, 

O’-J-S - sulphuretted hydrogen, 

0*25 - carbonic acid. 

Oxygen, h^rdrogen, nitrogen, carbonic oxide, olefiant gas, 
coal-gas were not absorbed in a sensible proportion, even 
when the temperature was 58°. It is evident, ^therefore, that 
the absorbent power which stucco enjoys, as a porous sub- 
stance, is inconsiderable. Placed in humid air, the same mass 
of Stucco absorbed 1^ per cent, of hvgrometric moisture. In 
setting, 100 parts of the** stucco had retained 26 parts water 
tmeombined, which escaped on drying at a moderate tem- 
perature, so ns to avoid decomposing the hydrated sulphate 
of lime. It can be shown from this, that the vacuities must 
have amoimtcd to one third of the volume of the mass. 

shall treat in succession of the escape of the different gases 
from a diffusion-instrument into air. As the contained gas 
bears no proportion in quantity to the external air, the gas 
escapes entirely, and is wholly replaced by air. It is of the 
utmost importance to determine the proportion between the 
volume of gas diffused, and the replacing volume of air even- 
tually found in the instrument. Wc thus obtain the equiva- 
lent (Uffiision-volume of the gas, wliich it will be convenient to 
state in numbers, with reference to the replacing volume of air 
as unity. I shall begin with li^'drogen gas, although ailcndcd 
with peculiar difficulties, ns it introduces in a distinct manner 
to our notice several circumstances which may slightly modify 
the results of diffusion. 

1. Diffusion-volume of Hydrogen Gas. 

I shall in this paper adopt the specific gravities of the gases 
generally received in this country. Of hydrogen the specific 
gravity is 0*0694 (air = 1), of which niiinber the square root 
is 0*2635. Now, according to our law, 1 volume hydrogen 
should be replaced by 0*2635 air. But to have the replacing 
volume of air = 1, 0*2635 : 1 : : 1 ; 3*7947 ; 

or, = 3*7947 ; that is, 1 air should replace 3*7947 

hydrogen. With the specific gravity of hydrogen adopted by 
Berzelius, namely, 0*06885, the equivalent diffusion- volume 
of ii 3 'drogen is 3*8149. 
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In a diffusion-tube standing over water^ temperature 65°, 
S8 volumes hydrogen were replaced by 26 air; 84 hydrpgen 
by 25 air; and in another tube, 130" hydrogen by 38 air. 
The quantity of return-air is here related to the hydrogen 
difflised, as 1 to 3*38, 3*36, and 3*42, numbers which approach 
to, but fall short of, the theoretical diffusion- volume of hydro- 
gen, namely, 3*79. But the hydrogen in these experiments 
was saturated with vapour at 63^, which would make its den- 
sity 0*0809, and reduce its diffusion-volume to 3*5161 ; while 
the air without, being comparatively diy, would be somewhat 
expanded q/ier it entered the diffusion-tube, by the ascent of 
vapour into it. Tliis would occasion the quantity of return- 
air to appear greater than it should be ; but it is difficult to 
find elements for a proper correction, as not only the quantity 
of vapour in the atmosphere must be taken into account, but 
also the hygrornctric state of the plug itself. The increased 
return-air, however, evidently lowers the diffusion- volume of 
the hydrogen gas. 

With the view of increasing the capacity of the instrument, 
and the number of its divisions, and of obviating the interfe- 
renct of vapour, the mode of performing the 
experiment was varied. On a tube, four 
tenths of an inch in diameter, a bulb of two 
inclics in diameter was blown, as in figures 
A and B. The tube above and below the 
bulb, in the case of A, was graduated into 
two-hundiedths of a cubic inch. The upper 
end of the tube was closed by stucco, as in 
the case of ihc simple iliffusion-tiibe. The 
general mode of proceeding will be best con- 
ceived from the recital of the details of a par- 
ticular experiment. 

The diHiision-iiislrument employed in the following experi- 
ment contained 85.'5 measures, and was of the form A. The 
stucco plug was unusually large, being 0*6 inch in length, 
n liich occasioned the diffusion to be slow. At the commence- 
ment of the experiment the thermometer stood at 68°, and Uie 
barometer 29*73 inches. The bulb being sunk in water with 
the air-syphon in it, the whole air was withdrawn, with tlie' 
exception of 12 measures, and the instrument filled up with 
newly made hydrogen gas. !So that at the outset wc had in 
the instrument. 

Air w'ith its vajiour 12* 



Hydrogen '823*83 

Vapour (accompanying the hydrogen at 68") '*^19' 1 7 


V'5 


855*00 
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As soon as it was filled, it was placed in a ^lass-jar, of 
about the same height, with a little water left in the bottom, 
and in proportion as the water rose in tlie tube of A, from 
the subsequent contraction, the jar was filled up by repeated 
additions of water, so as to keep the surface of the water, 
within and without the tube, as nearly as possible at the same 
level. With the view of having the external air in a constant 
state in regard to humidity, means were taken to saturate it. 
A small cone of damp paper was inverted, like an extin- 
guisher, over the upper part of the instrument ; the jar con- 
taining the instrument was placed on the shelf of the pneu- 
matic trough, and a bell-jat with an opening at the to}), which 
could be shut at j)leasure, inverted over the whole. The re- 
turn-air must therefore have been in the same state, in regard 
to hmnidity, as the hydrogen itself! Aqueous vapour would 
difiuse neither outwards nor inw'ards, as it existed in the same 
proportion on both sides of the plug; but tlry hydrogen only 
would be exchanged for dry air, in the proportion of their 
equivalent difi'usion-vol nines. 

In the first thirty-four minutes, the gaseous contents of the 
bulb were diminished by 95 measures, and ultimately, in 
twenty-six and a half hours, they were reduced to 227 mea- 
sures, which were common air. The contraction in this and 
other cases, in which the water rose into the bulb, was deter- 
mined by weighing, at the end of the experiment, the water 
which had entered ; a mode which admits of even greater 
nicety than measuring the bulk of residuary gas in a graduated 
vessel. 

With the view of obtaining elements for a correction for 
any change in the bulk of the gas, which might take place 
during the continuance of the experiment, from changes in 
temperature, pressure, or from solution of the gas 
in water, a receiver was made of the same tube, 
with a bulb of nearly the same capacity as the dif- 
fusion-instrument, but close at the top. This re- 
ceiver was also nearly filled at the commencement 
of the experiment with hydrogjn gas, and the 
quantity of gas noted, the tube being graduated. 

The hydrogen in this standard receiver contracted jj^nd pai*t 
during the experiment. W^e have therefore to increase the 
quantity of air found ultimately in the dilfusion-receiver by 
jj'jjiid part. In this way the residuary air is increased to 229*8 
measures, 1 2 of which, or,more correctly, ir85( = 12 — 
were present from the beginning. 

ITie temperature was also 68^' at the end of the experiment, 
the same as at the beginning. The ultimate contents of the 
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diffusion-insti'ument may be stated with sufficient accuracy as 


follows: — 

Air and vapour originally present 11*85 

Dry air which has entered 212*84 

Vapour in ditto 5*1 1 


229*80 

The conclusion is, that 823*83 measures dry hydrogen have 
been replaced by 212*84 dry air. Now, 

ST orJI “ “ diffusion- volume of hydrogen. 

212*84 

The diffusion- volume of hydrogen comes out above the theo- 
retical number in tliis experiment; but an addition of not 
more than 2 per cent, to the quantity of return-air, would re- 
duce it below the theoretical number. The cpiantity of va- 
pour which was supported by the hydrogen at the commence- 
ment of the experiment was 19*17 measures, but at the end 
of the experiment we find only 5*11 measures vapour;. the 
difference has condensed, from the loss of a permanently 
elastic fluid necessary to support it. 

As the quantity of hydrogen and of return-air is amplified 
in the same proportion by vapour, provided the temperature 
be the same at the beginning and end of the experiment, it is 
unnecessary to know tlie absolute quantity of vapour in either 
case, ill determining the diffusion-volume of hydrogen. We 
may simply divide the gross amount of hydrogen g.ns diffqsed, 
by the gross amount of return-air, the quotient is the diffu- 
sion-volume of hydrogen. 

Experiment 2. — The thickness of the stucco-plug in the 
instiument used above, was reduced from six tentlis to two 
tenths of an inch, by cutting away the upper portion. TTie 
instrument, of the same capacity as before, was now entirely 
filled with hydrogen gas. This was effected, by first tilling 
up with hydrogen, leaving a small quantity of air in the upper 
part of the instrument as in the previous experiment, then 
withdrawing this impure hydrogen by the air-syphon, and 
tilling up a second or third time with the same gas, where- 
upon the proportion of air remaining ceased to be appreci- 
able. The apertures of the plug were closed, by pressing tlie 
finger upon its upper surface; and in this manner any diffu- 
sion of the liydrogen was carefully guarded against, till the 
process of filling was completed. The diffusion was so rapid 
in the case of the thin plug, lliat tins additional precaution was 
absolutely required. Care was taken to have the rctum-air 
saturated with moisture in this and every other experiment of 
the same kind, and iiieifunlity of pressure was avoided. 
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At the b^mnin|r of the experiment, the instrument conr 
tain^ 855 measures liydro/ren, saturated with vapour at 62° ; 
in three minutes a contraction of 95 measures took place, and 
in the course of an hour the diffusion was sensibly at an end. 
The instrument, however, wiis exposed for two hours longer, 
that the diffusion mi^ht certainly be complete. During in- 
tervals so short uniformity of temperature might be counted 
upon, with certain precautions; and the variations in atmo- 
spheric pressure were generally so minute, that they might 
be neglected with impunity. Corrections for temperature and 
pressure might therefore be dispensed with, which was a great 
advantage. 855 measures hydrogen were found eventually 
to be replaced by 226*5 measures air, both saturated with va- 
pour at 62°. 

S.‘>5 

2^i>^ = 3*774f = diffusion-volume of hydrogen. This 


determination is somewhat below the theoretical diffusion- 
vohime, 3*79, while die preceding determination was in ex- 
cess. 

jEi*/). 3. — Another diniision-instrumcnt of the form B, with 
V a dense plug, one tenth of an inch in thickness, was filled with 
vratei^ which was then poured into a counterpoised phial, and 
found * 3 weigh 1085*7 grains. When filled over water, 1085*7 
^grain-measures of gas are therefore introduced into this in- 
strument, and in this way wc express most correctly its capa- 
The instrument, alter the plug was dried, was entirely 
'‘filled with hydrogen gas, as in the }u’eceding experiment, 
tbermometer 61°» The bulk of the diffusion appeared to be 
6ver in an hour and a half, but five hours were allowed to the 
.^yperiment. Thereafter the water which had entered the in- 
strument was poured into a counterpoised phial, and found 
to weigh 800*6 grains. This la.st quantity represents the con- 
trucUon, and subtracting it from 1085*7, we have the return- 
ait equal to 285*1 grain measures. Now, 


r= 3*808 = diffusion-volume of hydrogen gas. 

E'Cfp. 4. — Some bulb, circumstances the same, but iherino- 
metei 62°. Time allowed for the diffusion four hours. 

1 08 5*7 measures hydrogen were replaced by 286*1 inpa- 
sure? air. * 


108S‘7 

2SG-1 


3*795 = diffusion-volume of hjdrogen." 


Exp, 5,- -Same bulb, &c. thermometer 61°. Time five 
hours. 
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'1085‘7 measures hydrogen were replaced by 278*1 mea- 
sures air. 

= 3*900 = diffusion-volume of hydrogen. 

Bxp. 6. — Same bulb, but in this and the succeeding experi- 
ment, the bulb was attached to the end of a balance, and 
counterpoised, so that it adjusted itself spontaneously in the 
Jar filled with water, in which it floated. Thermometer 60°. 

J 085*7 measures hydrogen were replaced by *279* I mea- 
sures air. 

= 3*890 = diffusion-volume of hydrogen. 

F4Xp. 7. — Same repeated. Thermometer 61°. 

1085*7 measures hydrogen were replaced by 282*2 mea- 
sures air. 

~ = diffusion-volume of hydrogen. 

The results of these five last experiments, with the same 
instrument are, in one view, 


Measures r.t'Ueturn- 
Air. 

Diilusion>volanie 
of H\ droficn 

285*1 

3*808 

286*1 

3*795 

278*4. 1 

3 *.900 

279*1 j 

3 890 

282*2 i 

1 

3*84.7 

Mean 282*2 | 

Mean 3*848 


New hydrogen gas was made for each experiment by the 
moderate action of dilute sulphuric acid on zinc, and it was 
collected in the diffusion-instrument from the beak of the re- 
tort. The observations could not be made with so much ac- 
curacy as to entitle us to place any reliance on more than two 
decimal places of the calculated fliffubion-volumes. A great 
variety of experiments were performed on *the diffusion of 
hydrogen with^the diffusion-bulbs employed above, and se- 
veral others of similar construction, principally with the view 
of discovering the cause of the slight variations in the re- 
sults, and why the quantity of return-air was pretty uniformly 
somewhat less than the theoretical quantity, which has the 
effect of increasing the proportion of the hydrogen diffusion- 
volume. 

It appears, that when the stucco-plug is in a parched state. 
Third Series, Vol. 2. No. 9. March 1833. 2 B 
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the qufiiitity of return-nii* is uniformly /[rreater than it should 
be. Thus .8*65 and 3 69 were the division- volumes of hy- 
drogen deduced from an experiment, in the one case with a 
plug which had been dried at 100% and subsequently exposed 
for several hours to the air, and in the other case, with a plug 
merely dried in air, toinperature 68°, The obvious cause of 
this is, that the air is dried in passing through the plug, and 
is subsequently expanded while in the diflusion-instrument by 
the ascent of va})oiir into it. Hence, the first time a diffusion- 
bulb is tried, it generally gives the diffusion-volume of hydro- 
gen below the truth. 

On the other hand, I apprehend, that when the pores of 
the stucco are saturated with hygroinetric moisture, vi'hich, 
from the circuinstances of the experiments, must be almost al- 
ways the case, the hydrogen, in making its way through the 
plug, actually avails itself to a small extcmt of this moisture, 
inducing it to vaporize, and exchanging places w'ith it instead 
of air. Hydrogel! which esc.-ipcs in this way will not be re- 
presented by return-air, the tjuiuitity of wbich is thus dimi- 
nished. This process, however, is extremely intricate, and 
has not yet been fully investigated. Its effect is insensible in 
the case of the other gases, of which the diffusion-volumes 
approach more closely to that of air. 

The more den^e aiul compact the plaster-})! ug, the more 
correct appear to be its general indications. On this account 
J com})ress the plug, while moist, before it sets. When the 
plug is of a loose structure, and probably contains sensible 
vacuities in its substance, diffusion goes on with increased ra- 
pidity ; but I have observed, that the proportion of returii-air 
is notably diminished in the case of the diffusion of hydrogen. 
Thus, in a set of experiments with a diffusion-bulb, having a 
plug of this description, and little more than oiie-teiith of an 
inch in thickness, I obtained, a*, the diffusion-volume of hy- 
drogen, 4'05, 4*04, and 4 00. This plug had been somewhat 
thicker at one time, and then gave 3'93 as the diffiisioii-volume 
of hydrogen. These experiui Mits exhibit an extreme case of 
this deviation. It a}ipears to depend upon some })hysical 
property of hydrogen gas which is peculiar to it. To obtain 
light upon thi; subject, X w*ns leil to investigate the rate at 
which air, hydrogen, and the other gases How through the 
stucco-iilug into a vacuum, under the iiiflueuce of median ical 
pre.ssure. 

A small bell jar, with an opening at top, was used, w hich 
opening w'as clo'^ed with a plug of Paris })laster of half-an-inch 
in tliicknes-«, over which a brass cu}) ami stopcock w'ere fitted 
an<l cemented. 'I'liis receiver was (ilaced on the plate of an 
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air-pump in perfect order, and exhausted. When the stop- 
cock of the receiver was closed, nothing entered the exhaust- 
ed receiver ; but on opening it, either air entered, forcing its 
way through the pores of the stucco, or any gas which might 
be conducted to it, by means of a flexible tube from a proper 
magazine. 

I'he time was noted in which the mercury of the gauge- 
barometer, in communication with the receiver, fell two inches, 
always setting out with gas of the tension of one inch mercury 
in the receiver, and stopping exactly when it attained a ten- 
sion of three inches. 

Air entered, according to eight or ten experiments made 
on different days, in within ten seconds, more or less, of ten 
minutes, and so whether the air was saturated with aqueous 
vapour or <lry. 

The same volume of different gases entered in the times 
expressed in the following table, under the same pressure, or 
beginning at u pressure of 29 inches mercury, and terminating 
with a pressure of 27 inches: 

Min. Sec. 


Air, dry 10 0 

Air, saturated with moisture at 60° ... 10 0 

Carbonic acid 10 0 

Nitrogen 10 0 

Oxygen 10 0 

Carbonic oxide 9 30 

Olefiant gns 7 50 

Coal gas 7 0 

Hydrogen 4 0 


In repetitions of the experiments, the numbers oscillated 
10, or 12, sometimes 20 seconds, on either side of the numbers 
given in the table, from circumstances which could not easily 
be appreciated. As the mercury in the gauge fell not conti- 
nuously, but by leaps, from adhesion to Uie glass, the experi- 
ments are not susGe))tible of the greatest accuracy. 

The greater the pressure the more rapidly are gas'es forced 
through the pores of the plug; but the quantity of gas which 
penetrates in any given time is not exactly proportional to the 
pressure, at least in the case of air and hydrogen. By dou- 
bling the pressure, we do not quite so much as double the 
quantity of gas forced through ; or a Jixed quantity of gas 
does not enter in half time under double pressure, as will be 
evident from the following table of observations. Pressure of 
atmosphere JO inches. 


2 1)2 
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Height of Oeuge 
Buometer in Inrhen 
of Mercury, or 
Pivshure. 

Air. 

Interval of Time in 
tallingone Inch 
by Gauge. 

Hydrogen. 

Interval of Time in 
falling one Inch 
by Gauge. 


Min. Sec. 

Min. See. 

2ii 

0 

0 

0 

0 

28 

5 

0 

1 

50 

27 

► 5 

23 

2 

0 

26 

5 

15 

1 

.55 

25 

5 

30 

1 

55 

24 

5 

35 

2 

0 

23 

5 

45 

2 

a 

22 

6 

0 

2 

13 

21 

6 

5 

2 

10 

20 

6 

30 

2 

35 

19 

6 

35 

2 

.30 

18 

7 

3 

2 

40 

17 

7 

12 

2 

50 

16 

7 

35 

3 

10 

15 

* 8 

10 

3 

.30 

14 

8 

40 

3 

35 

13 

9 

10 

4 

5 

12 

9 

55 

4 

10 

11 

11 

0 

4 

15 

10 

11 

40 

4 

30 

9 

12 

.30 

5 

20 

8 

14 

15 

7 

40 


'i’he ratio of the times, in hydrogen and air, is not greatly 
difierent at different pressures. Thus, the mercurial column 
was depressed 18 inches, or from 29 to 11 inches. 

By air, in 7283 seconds, 

By hy<lrogen, in... 3025 seconds, 

— — s: 2'408 = ratio of hydrogen, 

3025 ^ 

V = rate of air. 

It was found that the kind of gas in the receiver made no 
difference on the velocity with which hydrogen entered under 
a certain pressure. Hydrogen entered as rapidly against hy- 
drogen in the receiver of a certain tension, as against air of the 
same tension. Thus, 


BaronicO. OauB*.-. 
Height. 


Uyilrogtn entered 

ajauiH Hrdn^n, 

(Film nreeaunK Table,) 
Tune* 


Hydrogen entered 
against Air. 

Time. 


liiunes. Min. See. Min. Sec. 

J5 0 0 0 0 

14 3 37 3 35 

13 3 56 4 5 
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It evident from this, that the air does Jiot diffuM out 
against so strong a pressure and the inward current of hy- 
drogen. 

When this jar, of which the capacity was 65 cubic inches, 
was used as a diffusion-instrument, and filled over water with 
hydrogen, one fourth of the hydrogen which it contained 
escap^ by diffusion into air in the first hour. Now, we find 
by the table, (p. 188.), that hydrogen penetrates the plug with 
greater velocity when passing into a vacuum or into the ex- 
hausted receiver. The exhausted receiver was filled one 
fourth in about fifteen minutes ; hence a certain quantity of 
hydrogen passed through the same porous plug, by the pres- 
sure of the atmosphere, into a vacuum in fifteen minutes ; by 
spontaneous diffusion into air in sixty minutes ; or the velo- 
city of diffusion was one fourth the velocity of me^anical pres- 
sure. 

This was a dense and excellent plug; and in others of a looser 
texture, the velocity of diffusion was much less than a fourth. 

Dried bladder answers for showing the diffusion of hydrc^ 
gen when stretched over the open end of the tube receiver, 
llie diffusion, however, through a single thickness of bladder, 
is effected at least twenty times more slowly than through a 
thickness of one inch of stucco. While, on the other hand, 
either air or hydrogen, under mechanical pressure, passes 
more readily through bladder than a great thickness of stucco. 
Goldbeaters’ skin is even more permeable by gases under a 
slight pressure than bladder, and less suitable for diffusion. 

The superior aptitude of stucco for exhibiting ^he unequal 
difiusioii of gases of different densities, seems to depend upon 
its pores being excessively numerous, but exceedingly minute, 
making in the aggregate a considerable channel. In the blad- 
der, or goldbeaters’ skin, the pores I suppose to be few In 
number but wide, making, however, when added together, but 
a small channel. Air passes through them but little impeded 
by friction. 

Dry and sound cork answers exceedingly well as a substi- 
tute for the stucco-plug. The diffusion takes place slowly, 
but is not apt to be deranged by a slight mechanical pressure. 
So do thin laminm of many granular minerals, such as the 
flexible magnesian limestone, &c. ; charcoal also, and woods, 
if not too porous, may be applied to the purpose. 

It might occur, in explanation of our experiments with the 
diffusion-instrument, to take Mr. Dalton’s hypothesis, and 
suppose, in the case of hydrogen, the external air to be a va- 
cuum to the hydrogen, and the hydro^n a vacuum to the 
air, and that the inequality of the diffusion depends upon the 
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hydrojgen being least resisted in passing through the plug. Tlie 
experimeats on the permeability of the stucco by gases under 
pressure, above detailed, were projected with a view to settle 
this point among others ; and they are evidently incompatible 
with such an application of the theory, for hydrogen passes 
2*4? times more swiftly, and not 3*8 times, as in .the diffusion 
experiments. Carbonic acid, too, permeates the plug, under 
pressure, as rapidly as air does, or even somewhat more ra- 
pidly, for our results inclined to this .side rather than to the 
other; whereas carbonic acid diffuses through the plug more 
slowly than air docs, or is replaced by more than an crjual 
volume of air, as will presently appear. 

Those experiments, previously narrated, are perhaps suffi- 
cient to establish the law in regard to hydrogen, particularly 
when we hiid it hold in the case of other gases. 

\s hydrogen is a very light gas, I was anxious to establish 
the law also in regard to a heavy gas, such as carbonic acid. 

[To be continued.] 


XXVIII. 'Nohcc of the Occurrence on a Stone ]Vall of a iv- 
markable Deposition of Ice, similar to that described ?n the 
preceding Number of the Philosophical Magazine. By Pt 
fessor Rigaud. 

To Si, DtjUI Brewster. 

Dear Sir, 

"P VKRY thing connecteti with an unusual f-ui is mtereM^ing 
in itself, and variations may sais.! in leading lo tin x- 
planation of it — no further apoI</gy seems rc(|ni'-ite for oi eri'^g 
the following notice to your coiisidcration. 

The account in the last Number of the l..oudon and Edin- 
burgh Philosophical Magazine, of a remaikable deposition of 
ice, immediately recalled to my vecoiiection that I had once ob- 
served the same phmnoirtenoi;, tht.ngh t ot on vegetable.^. The 
description there given .inswer*^ jtrcciscly to what T saw: the 
engraving, indeed, gives m-* the iaea more of snowy white- 
ness than of the semi-pel Iiic'k* icy popearance which occurred 
in the instance which I v/>tm:ssed , but this may have arisen 
from accidental circunristances* 

On looking back to a mcnioraiMlum which was made at the 
time, I find that n> 1821s betweei*. il and 12 at noon on the 
18th of February, I observed cbe fact on a stone wall, vdth an 
eastern aspect, in a lane of thit place. It occurred in many, 
pai'ts,, which wore from three to six or seven feet from the 

• The st.^revlng re[iresents the :i{njearauce imperfectly. It was, as Mr. 
Rigaud des^erbes 'i, scini-pellucid. — (ii.) 
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ground. The portions of ice (with a single exception) were 
formed at the edges of the stones, — indifferently at the tops^ the 
bottoms, or the sides, but the curvature was uniformly turned 
inward from the mortar. There was a single instance of for- 
mation on the mortar itself, in which case the threads of ice 
were formed in an horizontal line, and I think (for of this I 
made no memorandum) parallel to the layer of niorlar. 

There was a considerable extent of old wall in the same 
situation, but the ice was only found on a part, which had 
been recently built. In looking back to the meteorological 
journals kept at the ObservatoiT, I find the following entries: 

1821. Feb. 17. 13** 30' Thermometer out of doors .SI® thick fog. 

10 30 — — — 29 cloudy. 

18. 8 30 — — — 34 cloudy. 

12 30 — — — 38 cloudy. 

May not, therefore, the new mortar be supposed to have 
su{)plic<^ the moisture which uas congealed by the radiation 
from the sharp edges of tlie new stones ? and as water expands 
111 freezing, UiOiigh ice contracts after it is frozen, may not the 
inilnig form have been produced by the greater cold retained 
in ’ stone from (he frost of the preceding night? 

I remain, dear Sir, yours truly, 

(/tfiKt*, Feb 2, 183.3 fcj, P. RiGAUD. 


XXI\ () t fl'C E/Jeef of' Abenation in j i ismafic Jitte^fe^rHce, 
liij V'/' I.M 1 w R. 1 1 4 y> 1 KTON, J’hq. An/iri'ws^ Professor if As^ 
'ranouiy ‘,n rh’ iJrAt, utfy 0/ Dublin^ and lioijal Astronomer 
of E'claad*^ 

cxperinu'Ur and reasonings of Mr. Potter respecting 
^ tue plucnomciia of prismatic interference, published in 
the last Number of the ].o:uion and Kdinbiirgh Philosophical 
Magazine (for Febiuiny deserve attention; for, if cor- 

rect, thev would liirnis}) a fovniidable and, perhaps, fatal ob- 
jection against the iinduiutory theory of light. I nave not re- 
peated the experiments, but 1 have endeavoured to examine 
tile nintheinatical part of the tjuestion, and have obtained re- 
sults which differ from the inaihetnatical results of Mr. Pot- 
ter, and which appear to show^ that the pluenoinena described 
by him are consistent with the iindulatory theory. It may, 
therefore, be useful to state briefly some of my results, in a 
form adapted for comparison w'ith those of which tiiey profess 
to be corrections, lii stating them, it cannot be supposed 
tliat 1 intend any personal attack on Mr. Potter, for whose 
talents and industry I feel a sincere respect. 

• ronniniiniciited by the Author. 
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Mr,.^ Potter believes it to be a mathematical consequence ol’ 
the undiilatory theory of light, that when rays, in a plane per- 
pendicular to the edge of a prism of glass, diverge from a 
luminous point in vacuo, and emerge from the prism after re- 
fraction, into a vacuum again, the locus of the points simul- 
taneously attained by the emergent light is a circle either 
rigorously, or at least with an accuracy sufficient for the in- 
vestigation of the positions of the central points of interference 
of two emergent streams of homogeneous light, which had set 
out together from two near luminous origins, namely, from 
the images of a luminous point formed by two plane mirrors 
inclined at a small angle to each other: — from which he con- 
cludes that these central points of interference, in the given 
plane perpcndicu'ar to the edge, are situated on a certain hy- 
perbola, tending tffaoards the angle of the jn'ism, whereas he 
found by experiment a tendency from that angle. I find, how- 
ever, that in consequence of the prismatic aberration (which 
is greater than the aberration of a lens), the section of an emer- 
gent wave differs sensibly from the circular form, and the time 
of arrival of the light at any proposed point of interference re- 
(luires a sensible correction ; by allowing for which I find, as 
the locus of the points of central interference in the plane 
perpendicular to the edge, a curve not hyperbolic, and not 
tending towards but from the angle of the. iirism : so that the 
phsenomenon observed by Mr. Potter is a consequence of the 
undulatory theory. ' 

To simplify the question 1 shall suppose, with him, that the 
line joining the two near luminous origins is perpendicularly bi- 
sected by a line wliich, if considered as an incident ray, would 
undergo the minimum of deviation, and would emerge in a 
certain direction, whicli I shall uike, as he does, for the axis 
of .r; supposing also, with him, that this emergent line passes 
through, or very near ihe edge, and measuring the positive 
ordinates y towards the thickness of the prism, while the po- 
sitive abscissae o* arc mca*>ured from the incident towards the 
emer^nt light. The problem is then to find, at least ap- 
proximately, the equation in x,y, of the locus of points of 
central interference, or of simultanetms arrival of the light from 
the two luminous origins, with the undulatory law of velocity; 
and, in particular, to examine whether this locus tends to or 
fi'om the angle of the prism, by examining whether the ordi- 
nate 2 / decreases or increases, while the abscissa x increases 
from >t3 value ai the prism. 

Denoting, as Mr. Potter does, the coordinates of the pris- 
matic focus or Image corresponding to one luminous origin, 
by the values x -ss. m a, y = a. 
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and lliose oi’the prismatic image of the other luminous origin 
*^3' «• = 0, y ^ —a^ 

in which a is half the interval between the two near luminous 
origins, and m is a positive number depending on the angle 
and index of the prism. Mr. Potter finds for Uie difference of 
times of arrival of the two streams of emergent light at any 
point not lar from the axis of or, the expression 


C.V + ^)‘ ” s/ {x—maY\{y—aY —/»«...(!) 


and equating this expression to zero, he finds for the locus of 
the points nt central interference, the equation of a common 
hyperbola, which may be put under the following approximate 
form, 


= 


m 
4 J? 


( 2 ) 


If then this analysis were sufficient, it would show, as Mr. 
Potter has concluded, that^ decreases, and that the locus tends' 
taxoards the angle of the prism ; wheretis the experiment showed 
a contrary tendency. 

But I find, that on account of the prismatic aberration, the 
expression (3) for the difference of times of arrival, requires 
this correction, namely. 


ni I 
4 



m I 
4 



in which / is a positive quantity, namely, the length of the 
path traversed by the light in arriving at the edge of the 
prism ; and after allowing fur this correction (8), the equation 
of the sought locus, of the points of central interference, gives 
the following approximate expression for the ordinate y, 


_ m or m I 

^ \!X^ 


(4) 


the second term being introduced by aberration, but beiojg 
of the same order as the first. And taking account of this 
new term in the expression of the ordinate, we have, by di& 
ferentiation, 

dy ^ m a- m^l __ ma^ (2/— .v) . . 

so that while x increases from its value I at the prism to the 

value 2/, \\\^ ^ordinate y increases from 0 to and the 

curve tends towards the thickness of the jn'ism^ as It was found 
7'hfrd Series. Vol. 2. No. 9. March 1833. 2 C 
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in the experiment to do. Indeed, when r increases still 
further, that is, when the eye is withdrawn from the prism to 
a distance greater than the length of the incident path, that 
is, greater than the distance of the prism from the two near 
luminous origins, the curve begins to tend the other way, 
though much more slowly ; but the experiments of Mr. Potter 
do not seem to have been made at so great a distance from 
the prism, and therefore the phaenomenon, which he observed, 
appears to be explained by the undulatory theory. 

Dublin Observatory, Feb. 12, 1833. 


XXX. A Catalogue of Comets. By the Rev, T. J. Hussey, A,M, 
Rectoi' of' Hay es^ Kent*. 

TN a Catalogue of Comets, more is required than a compi- 
^ lation of those only of which modern industry has calcu- 
lated the elements. In proportion as the periodic times of 
a greater number are ascertained, is it requisite to search in 
the pages of history for intimations of their former appear- 
ance ; but this Is an undertaking of no ordinary difficulty, as 
regards both its nature and extent. To sift the details of the 
journalist of a convent, or the annalist of a kingdom, or the 
meagre narrative which is dignified with the name of history, 
is a task sufficiently irksome, and too often fruitless; — when no 
acuteness of discrimination can positively decide between the 
notice of a meteor and the record of a comet ; can reduce the 
exaggerations of superstitious terror to their true proportions, 
and separate the visions of the mystic, or the fictions of the 
astiologer, from the ill-understood and more imperfectly re- 
gistered phsenomena of nature. So far as it is possible this 
nas been executed by Pingre; and if he has added nothing 
to the theory of comets, his history of them is an unrivalled 
monument of industry, fidelity and judgement. This opinion 
is the result of a close and extensive examination and verifi- 
cation of his work, which has served as the foundation of the 
present Catalogue. 

The best Catalogue of Comets of which the elements have 
been computed, Is probably that contained in the third volume 
of Delambre’s Astronomy f : this has been expended from va- 
rious sources, wiiich -must be familiar to every scientific reader, 
and brought up to the present year ; thus, it is to be hoped, 
supplying a desideratum in Astronomy. 

* Coriinunicated the Author. . . « • . 

f Olbers*^ MHtmdlungf published at Weimar in 1/97, contained a short 
Catalogue*, of 89 Comets wnich had been observed previously to that year. ' 
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Part I. — The comets of which the appearance prior to the 
Christian sera rests upon sufficient nutliority. 

[The Chronology employed is that of Petau or Petavius.J 

A, the comet of 1680. B, that of 1652. C (Halley’s), that 
of 1682. D, that of 1759. E, that of 1661. 


Month or Season 
when It appeared. 

Place or Direction 
in which It ap. 
pcared. 

By whom men- 
tioned. 



Varro. 



B? .... Pliny. 

A ? Sibyll. Orac. 

, . . August Seven htar^ of 

Ursa Maj. Chinese Records. 

... Winter solst. West, hand of 
and tail 

of Vf ChineseR^ords. 

.. Winter Aquarius Chinese Records. 

... Winter Scorpio Chinese Records. 

... End oftheyear Scorpio Chinese Records. 

... October Pliny. 

... Chin. Rcc., Pliny, 

Diog. baert.,&c. 

... Chine!>u Records. 

... Winter solst. Arctic Pole, . Aristotle. 

... Winter Cancer Diod.Sic.,Seneca, 

Aristotle, 

PHo) , Ac. 

... ... . Canis ... Aristotle 

Chinese Records. 

... .... Pliny. 

... In the North. Diod. Sic., Plut. 

... Near the Equ. Aristotle. 

.... ChineseRecords 

... .... ChineseRecords. 

... .... ChineseRecords. 

... June or July Northerly... ChineseRecords. 
... April, May Sa^ttarius .. CliineseKecords. 

! ... FcAruary Chinese Records, 

.. ChineseRecords. 

I ... August NearArcturus. Chin. Rcc., Ju- 

lius Obsequens. 

C ? JuliubObsequens. 

... .... ChineseRecords. 

... ... JuliusObsequens. 

... .... JuliusObsequens. 

... ...... JuliusObsequens.' 

2 C 2 


Safflttarius 


Freret has 
established 
the appear- 
ance of this 
comet by a 
coraparuon 
of the an- 
cient poets, 
Ac. 


fScen during 
I 75 days 
' according 
I to a qnota- 
I tion in?lu- 
L tarch, 

Motion re- 
trograde. 
Inclination 
of the orbit 
30® -h 
Descending 
node in 
Cancer 
or Leo. 
Place of the 
perihelion 
Libra or 
Vii^ Pin- 
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„ „ Placo'orDIrcrtion 

Month or Season m which it ap- 
when It appeared. 


October phoulden ot‘ 

Aquarius, 



By whom men. 
tinned. 



Equuleiisi, 
neck of 

Pegasub.... Uhinciie Records. 
.... Chinese Records. 

HeadofOrion. ChineseRecords. 

S t'hiiieseRecords. 
Jul. Obsequens, 
Seneca. 

Hydra ChineseRecords. 

Hercules ChineseRecords. 

.... Chinese Rccord.s. 

JuliiisOksequens. 

.. Jiihtin. Chin.Rec. 

.... Julius Obsequens. 

.... Chinese Records. 

.... Ch.Rcc., Just &c. 

Geuilni ChineseRecords. 

Ursa Major . . ChineseRecords 
Between Pro- 
cyoii and 
Castor and 

Pollux .. . ChineseRecords. 
Near y Bootis. ChineseRecords 
Jul. Obs., Pliny 
.... JiihiisOksequens. 
. . . JuliusObscquen.»>. 

Pliny, Chin. Rec. 

Fo the N.W, ChineseRecords. 
Pliny. 

HeadofUerr. ChineseRecords. 
. . . Dio.Cas 5 .Jul.Ob. 

Chin. Records. 
.... Dio. Cassius. 

Dio. Cassius. 

. Pliny, Chin. Rec. 
Leo., Virgo . Pliny, Sueton., 
Seneca, &c. 

rjrion Chinese Retords. 

.... Pliii}', Manilius. 
.... Pliny, Maiiiliiis. 

Pegasus Dio.Cass.CIn.Re. 

.... Dio. Cassius. 
Lower part of Dio,Cass.Scncca, 
(jicmini. Chin. Rec. 
Head of ( 'apri.jC’hiiifse Retords. 
ChineseRecords. 


Seen during 
72 days; 
passed its 
perihelion 
about the 
middle of 
August. 


Hayes, Kent, January ISIW. 


To be ooniinucd. i 
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XXXI. Atialysis of some Comhtnaiiotis (f Platina. ByP,, J. 
Kane, M.R. LA. Professor of ChemisU-if toApoihecariei Hdtl^ 
Dublin*: with Observations by R. Phillips, F.R.S. 

K. KANE prepared iodide of platina by adding a solu- 
tion of hydriodate of potash to a dilute solution of peiV 
muriate of platina, the latter being in excess ; a black preci- 
pitate was formed, which consisted of iodide of platina mixed 
with the double chloride of potassium and platina; the latter 
was dissolved by putting the precipitate into a large quantity 
of water, and keeping it at a temperature of 200°. The insolu- 
ble residue was i^iue of platina, which when cautiously dried 
had the following properties: its colour was dull black, rather 
heavy, insoluble in warm water, but by long boiling in water, 
traces of iodine were perceptible, arising from the decom- 
position of a minute portion of the iodide. Alcohol and aeth^' 
did not appear to act upon It; when heated to 250** it beg^n 
to give out iodine copiously, and below a red heai it was to- 
tally decomposed, leaving metallic platina. Neither sulpliur^V 
nitric, nor muriatic acid acted upon it when cold ; but a mixture 
of the two latter dissolved it, })crmuriale of platina being form- 
ed, and iodine expelled. Elution of potash dissolved the 
iodide of platina, the colour of the solution was yellow ; when 
saturated with nitric acid it became of a claret colour, more 
acid rendered it colourless, and by alcohol it was resolved into 
a mixture of metallic platina and iodine. 

A solution of hydriodic acid dissolved the iodide of platina, 
the solution was red : it was dissolved also by a solution of 
hydriodate of potash, and its colour was deep claret; when the 
iodide was put into a solution of ammonia, it became first 
greenish, then brown, and finally of a clear Indian reds the 
supernatant licpior was yellow, it contained excess of ammonia, 
and by evaporation dejjosited minute red crystals. 

To determine the composition of tlie iodide it was deconi-> 
posed by heat; 100 grains left 35 of platina, and consequently 
^>5 of iodine w'erc dissipated : on repeating the experiment 
there was but a slight variation in tm result. Now a com- 
pound of 3 atoms of iodine (126 x 3) 378, and 2 atoms of pla- 
tina (.%' x2), 192 = 4*70, would give 66'3 of iodine, and 38*7 
of platina per cent. It appears, therefore, tha^. diis substance 
is a sesqui-iodide, composed of 

equivalent of iodine (126 + 63) 189 or 66*3 
] platina ..... 96 33*7 

* 285 100* 

* ]«'roni the Dublin Journal of Medical and Chemical Science, for Jub 1832. 
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Mr. Kane prepared the iodide of potassium and platina, by 
adding an excess of the former in fine powder to a strong solu- 
tion of permuriate of platina ; effervescence took place. Some 
aether was immediately poured on the mass, and the whole 
agitated for a few minutes ; a black powder was formed, which 
v^en separated Iw the hlter was the double iodide, mixed with 
some chloride of potassium. This double salt, when pure, 
is very soluble in water, the solution is of a magniticent claret 
colour ; it is not decomposed by evaporation, but yields a soft 
crystalline mass ; the form of the crystal could not be deter- 
mined. It is soluble in alcohol, but not in aether, and when it 
is added to a strong aqueous solution, the aether precipitates 
the salt in the state of a black powder; solution of potash 
dissolves it. 

This double iodide of potassium and platina was thus ana- 
lysed : —Twenty grains were heated until the iodine was ex- 
pelled from the i^ide of platina, and there remained metallic 
platina mixed with iodide of |K>tassium ; the latter was dis- 
solved in water ; the solution by evaporation left 7*75 grains 
of iodide of potassium, and the platina weighed 4*75 grains, 
consequently 7*5 grains of iodine were expelled by heat. It 
appears there%^ to be composed of 


Iodide of potassium 7*75 

— •— -platina . • 12*25 


20 * 

Mr. Kane observe^ that ** 7*5 iodine to 4*75 platinum is 
very nearly in ratio of atom of iodine to 1 atom of pla- 
tinum,— thus proving the accuracy of the previous analyses 
and he regards the true composition of the double salt to be 
1 atom of each iodide. The results above mentioned cer- 
tainly prove the inaccuracy of the previous or of the present 
analysL* ’ for 7*5 iodine + 4*75 platina form a compound ex- 
act!.^ iuttrnsedSate between a sesqui-iodide, and a prot-io- 
dide. 

mo conipound which Mr. Kane formed, he terms 
lodo-platinate of nydr^en; it was fot rned by adding an iodide 
of platina to a strong solution of hydriodic acid. The bolu- 
tioti liAd s. fine claret colour; by cautious evaporation small 
grains were obtained which were soluble in water, and the 
sohiifon was red. From the facility with which it was de- 
coo^sed, Mr. Kane could not ascertain its composition. 

Tne last compound is called lodo^latinate of ammonium. 
It was procured by adding solution or ammonia to that of tlie 
above-named iodo-platinate of hydrogen. The amfooiiia 
caused a black precipitate^ which in a few minutes passed 
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througfh various shades of brown, and finally became a fine 
clear Indian red. The solution is stated to contain much 
ioduret of ammonium : — this iodo*platinate of ammonium is 
stated to consist of 

5 atoms of [sesqui] iodide of platinum (285 X 5). . 1425 

1 atom of ioduret of ammonium 144 

1569 

Observations on the above Compounds * — In the Dublin Jour- 
nal for January last, Mr. Kane has published a notice of a 
paper by M. Lassaigne, announcing that he also had prepared 
and analysed two iodides of platina ; and Mr. Kane expresses 
his anxiety to secm'e what he considers to be his prior claim to 
the discovery of this compound. M. Lassaigne’s paper is con- 
tained in the y^nn. de Chim. et dePhps. for October last^ it has 
not however long appeared. Supposing that the compounds ob- 
tained by Mr. Kane and M. Lassaigne were similar (which they 
are not), the priority unquestionubly belongs to M. Lassaigne : 
his paper in tne Ann, de Chim, et de PAys. just winded to, begins 
thus : Les combinaisons du platine avec I’iode n'avaient pas 

encore etc obtenues ni etudi^s, lorsque j’annonc^i en 1829, 
dans le nunidro de Juillet du Journal de Chmie tredicale et de 
Pharmacie, qu’on pouvait preparer un iodure de platine d 
proportions d^finies en faisant a^r la solutir n d’iodfire de po- 
tassium sur celle de bi-chlorure de platine.’* M. Lassaigne 
then states, that the iodide of platina, which he had formed, 
appeared to consist of 4 atoms of iodine and 1 atom of platina, 
and that he declared his intention of trying to procure an ' 
iodide containing less iodine. In this, as 1 ^ali presently shovir,' 
he has since succeeded. 

It is evident that Mr. Kane never saw the Journal deCh^ie 
medicaU for 1 829 ; for if lie had, he conld not have made the " 
following statement, headed PaioRrnr of DiscovEav '.'f the 
Iodide of Platinum; — *‘I would direct the attention of my 
readers to a paper, published in this Journal in July, 1832, ' 

the iodide of platinum and its saline combinations, in which 1 
described that substance at length, de^loped the histofry df 
the compounds it forms with the iodides of the basic [basic?} ' 
metals, and enumerated all the important facts in its history.' 
It is a source of the highest gratification to me, that so etfiih'cnt 
a chemist as I^saigne has followed the same train of reseSrcb, 
and fully established the accuracy of mv investigations by their 
close coincidence with his results.” Mr. Kane adds, there 
is but one point on which we differ;”— now the following com- 
parative statement will show that there is no one point on which 
they agree. 
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The compounds analysed by Mr. Kane arc, 

Sesqui-iodide of platina, composed of 

1-^ atom of iodine (126 + 63) 189 or 66*3 

1 -■■■ — platina 96 33*7 

285 100* “ 

Double iodide of platina and potassium, composed of 

SesquU iodide of platina 61*25 

Iodide of potassium 38*75 

* 100 * 

lodo-platinate of ammonium, consisting of 
5 atoms ofsesqui-iodide of platina (285 x 5). . H-25 or 90*83 

1 atom of ioduret of ammonium 14<1> 9*17 

1569 100* 

The following aiethe results of M. Lassaigne’s analyses; 
in stating which 1 have accommodated tlu; atomic weights to 
those above given. 

Prot-iodide of Platina. 


1 atom of iodine 126 or 56*76 

1 — platina 96 43*24? 

'im "lOb* * 

Bi-iodide of Platina. 

2 atoms of iodine 252 or 72*12 

1 atom of platina 96 27*58 


348 100* 

Iodide of Platina and Potassium. 

1 atom of bi-iodide of platina .... 348 or 67*71 
1 iodide of potassium .... 166 32*29 


514 100* 

Hydriodate of Ammonia and Platina. 
atoms of bi-iodide of platina ..... 696 or 82*86 
^ atom of hydriodate of ammonia . . 144 17*14 

840 Too^~ 

Hydriodate of Bi-iodlde of l^latina. 

1 atom of bi-iodide of platina .... 348 or 73*27 
1 ■■■—■— hydriodic acid 127 26*73 

475 Too* 

In a future Number I shall give further extracts from M. 
Lassaigne^s paper; at picsent 1 would only ask Mr. Kane to 

* Th!s is according to Mr. Kane's analysis; but if the compound were 
realty wbat he states it to be, it would consist of 

Sesqui-iodide of platina ...... 63*2 

ledide of potassium..... 36-8 


100 - 
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point out the similarity between these results ami his. M. Las- 
saigiie’s iodides of platina are two, — the prot-iodide and the 
bi-iodide ; Mr. Kan^s only iodide is a sesqui-iodide ; M. La^- 
saigne’s iodide of platina and potassium contains 1 atom of 
bi-iodide of .|:datiAa, and 1 atom of iodide of potassium ; 
Mr. Kane’s (of questionable accuracy), 1 atom of sesqui-iodide 
of platina, and 1 of iodide of potassium. M. Lassaigne men- 
tions an hydriodate of anHinoiiia and platina, consisting of 2 
atoms of bi-iodide of platina and 1 of hydriodate of ammonia. 
Mr. Kane has what he calls an iodo-platinate of ammonium,' 
containing o atoms of sesqui-iodide of platina, and 1 atom 
of ioduret of ammonium. 

Mr. Kane seems to claim great credit for the more philo- 
sophical manner in which be views the nature of the i(^id6s 
of platina than M. Lassaigne docs. M. Lassaigne examined 
the compounds of iodide of platinum with iodide of‘ potas- 
sium, 8lc. as double iodides; whilst 1 investigated them as 
iodine salts, in which the iodide of platinum is the electro- 
negative (acid) element,” See. See. I confess 1 wish Mr. Kane 
would return to the simpler views entertained by M.LassaignC; 
ibr I am afraid that at the rate at which innovation in nomen- 
clature is proceeding, every, month will produce a new lan- 
guage; for if when tw'o iodides combine, one must be an acid 
and the other a base, 1 do not see why any compounds what- 
ever may not be at the same time acids, alkalies, and s'dts. 1 
had intended to make some further remarks on Mr. Kune’s 
nomenclature, hut these I shall postpone, in concluding 1 
would observe, that in line 7, p* 310, vol. i. of the DiibliA 
Journal, in Mr. Kane’s paper, iodide of potassium is printed 
instead of iodide of platinum; and in p. 311, line ^ fronMhe 
bottom, the sentence “its formula (4 1 + PI.) (X 
and its atomic w'cight = i71,” should be (1^ | + PI) + , I 
+ K), and its atomic weight =s 451; for Mr. Kane hasjujt 
before mentioned the composition to be a compo'iind of Latom 
of sesqui-iodide of platina, and 1 of iodide 'ot pcrtajssium. 

XXXII. On the Thcoiy of Magnetic Electricity. By M r. Wm, 
Stuiigeon, Membei' of the British Association for the Pro^ 
motion of Science Lecturer at the Hon. Mast India Cm< 
pany's Military Academy, Addiscombe, ^c. 

[Continued from p. 37.] 

n'^HE theory of electric excitation by magnetic agency will 
be embraced in the following Positions: — 

Position 1. — Magnetic electricity ipay be excited in all the 
metals, and perhaps in some -olher conductors of electricity. 
Third Series. Vol. 2. No. 9. March 1833. 2 D 
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Position 2. — The excitation (iepenils upon a disturhancr* 
of the equilibrium of liie electric fluid naturnl to the metal ; 
by its impinging on the exciting polar magnetic Ime's-, and 
is accomplished by mechanical motion, either of the metallic 
body to be cxciU'd, or of the magnet,— or of both at the 
same time. For siniplificution, however, we will suppose the 
magnet to be stationary, and the metallic body alone to be put 
into motion. 

Remark.’^As the electric 6uid by this process has not as 
yet been recognised in any other slate than that of motion, 
the phenomena are necessarily displayed upon the princijdes 
of electro-dynamics. Hence the term excitation^* in this j)lacc 
is to be considered not only expressive of a process for sim- 
ply disturbing th i electric fluid, but ns one which is capable 
of communicating to various quantities of it an infinite variety 
of velocities. And as the (quantity of fluid in motion, and the 
velocity with, which it niov'^s, will, conjointly, constitute aiv 
elcctro-momcntum^ which at all times will be proportioiinl to 
the product of its constituent elements; it is therefore the 
production of the electro-momentum which is to be understood, 
when we speak cf \aiious degrees of excitation. 

Indeed, whatever may be the nature of the exciting agent, 
or the mode of its application, it is in this sense only that the 
term excitation can, with any degree of propriety, be applied 
when ' trie currents and their effects arc the j>hicnomcna 
under ontcmplition. Electro-momentum is an expression 
wl’ich at once conveys to the mind the author’s meaning, — 
that it is the production of the velocity multiplied into the 
quantity of electric matter which, by the process, whatever 
k<iay he its character, is impelled into motion from its previous 
statical repose. 

Electric currents generated by a voltaic battery arc consti- 
tuted of distinct allernate charges and tlischargcs of the electric 
matter, or of eieetro-pnlsationsi and may be assimilated to 
the currents of blood throtigh the animal system, which are 
produced by the alternate charges and discharges at the heart. 
And It is very far from being improbable that both are actu- 
ated upon the same principle. The electric fluid called forth 
by a voltaic battery is, therefore, alternately accumulating and 
discharging during the whole time the instrument is in ac- 
tion. - El the former case the intensity is exalting ; but it is in 
the latter alone that the force is.exhibited ; which force is the 
production of the qnantiti/ of fluid discharged, and the velocity 
with which it moves conjointly ; which may very clearly be 
Uilderstood by the term electro-motnentum. 

As, however, the clrrtro-puUntions in most bases are pro- 
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duced too rapidly to be separately considered, it is the aggre- 
gate Of the multitudinous electro-pulsations constituting the 
geuei-al discharge, that is to be understood by the term electro- 
momentum when a voltaic battery is the instrument employed 
for generating the electric currents. 

Thermo-electric currents are also, in some cases, of a pul- , 
satory character ; for, as several of the metals arc constituted 
of crystals, and those crystals of distinct elementary metallic 
films (see my paper on the Thermo-magnetism of simple 
metals, Phil. Mag. and Annals, vol. x.), the heat, which 
in this case is the impelling agent, must necessarily arrive at 
a certain degree of concentration^ or of intensity, if you please, 
ill one film, or distinct metallic element, before it can possibly 
take possession of the next. Consequently, however small and 
inappreciable nia}' be the interruption in each stage of its 
progress, cacli interruption must necessarily produce a virtual 
pnusc ; the very existence of which in the advances of heat 
from film to film will constitute a pulsatory progression. * 

In the Marcchausian* [colonne pendide), or dry electrical co- 
lumn, the clectro-pulsalions are, in consequence of the very 
great number of interrupting papers, less frequent than in 
either the process of Volta, or in that of Seebeck. Notwith- 
standing which, the instrument produces slow pulsutoiy cur- 
rents. 

The favourile* term intemily, so frequently piess^ mto the 
service of sonic writers, appears to have no definite meaning 
in the vague numiicr which it is generally employed. It occurs, 
sine discriminatioHc, in eicctro-statics and electro-dynamics 
us if no real diircieticc existed in the two distinct conditions of 
the electric matter ; ami as it is very tar from being expressive 
of either of tlicni, it never be intelligibly employea in that 
double capacity. 

When first introduced as a technical term in electricity, it 
appears that intensity was intended to express degree of aft 
electro-statical charge ; and it has never yet been employed to 
denote distinctly an electric force constituted of quantity and 
velocity. Intensity, tliereforc, cannot be considered as syno- 
nymous witli momentum, which ailmits not of being warped 
into electro-statics, nor of being dispensed vrith in electro- 
dynamics. 

The term induction is in precisely the same predicament as 
that of intensity, and may very justly be considered as a ^1- 
low slave, variously, and often unintelligibly, employed. < ' > 

Position 3. — Wiicii the metallic body moves in aiiy given 

* M. Mai'vcliaux appeuts to have coiiotrucLcd the dry clcctnc co- 
lumn.— dc Ckim. for January 180(5. 

2 D2 
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direction with regard to the polar magnetic lines, the more 
rapid the motion the greater will be the degree of excitation, 
or eleciro-momentvm produced ; and vice versd, the slower the 
motion the less will be the degree of excitation. Consequently, 
when the velocity is at a minimum or nc^ing, no excitation 
whatever can exist. 

Illustration. — If the excited body be of such dimensions as 
to have the whole of its natural electric fluid put into motion 
by the process, the electro-momentum would always be pro- 
portional to the velocity, because of the quantity of fluid in 
motion being constantly the same: and as by Position 2. the 
motion of the fluid depends upon the motion of the excited 
metal, the velocity of the former will at all times depend upon 
that of the lattei ; and consequently the electro-momentum or 
extent of excitation will be proportional to the velocity of the 
moving body under excitation. 

There may- possibly, however, be a limit to the extent of 
excitation by an increase of motion, when the velocity is very 
great, in consequence of the yielding of the exciting magnetic 
lines to the force of the moving body, or to its electric fluid 
whilst striking them with great r.apidity. But as far as my 
experiments and observations have been conducted, I am led 
to believe that the electro-momentum may be exalted by an 
increase of moiion until the velocity becomes exceedingly 
/peat. 

Position 4. — When the velocity of the moving body, and 
the energy of the exciting polar magnetic lines arc constant, 
the maximum of excitation will be accomplished by the body 
moving at right angles to those lines against which it im- 
pinges. 

Position 5. — When the direction in which the body moves 
is inclined to the axis of the exciting polar magnetic lines at 
any other angle than 90°, it receives no more excitation than 
what is due from the quantity of its motion taken in the direc- 
tion perpendicular to that axis. 

lustration. — As the excitation of the body, or of the electric 
fluid which it contams, depends upon its collision with the 
polar magnetic lines ; the greater the number of those lines 
against which the body strikes in a given time, the greater 
will be the number of exciting impressions accomplished in 
that time. 

Let abi and a c, (fig. 6.) be two directions in which a piece 
of metal is caused to move; the former perpendicular, and the 
jatter oblique to the axis of the group of 'polar magnetic lines, 
reprcKemed by the vertical lines dashed across their heads 
in the figure. If now ab ^ ac represent the velocity in each 
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direction, then those two lines will also represent the spaces 
through which the body moves in two equal portions of time. 
Now it is evident, by mere inspection of the figure, that whilst 
the body moves from a to 6, in the direction ‘perpendicular to 
the axis or general direction of the polar magnetic lines^ it 
will have to impinge against a greater number of those ex- 
citing lines than whilst moving in the oblique direction from 
a to c. Or, the body will impinge on no greater a number of 
polar magnetic lines whilst passing obliquely from a to c, with 
the velocity a c, than it would strike by moving with the less 
velocity a d — fe, the quantity of its motion taken in the per- 
pendicular direction a h. 

But, as the velocity is supposed to be constant in both di- 
rections, then the same number of exciting impressions will 
be accomplished by the body being in motion during a part^ 
a (/, only of the time, ah^ in the perpendicular direction ah^ as 
will be accomplished by its being kept in motion the Uikole of 
the time ac = in the oblique direction ac. 

Corollary . — Hence it is evident, that if a metallic body were 
to moye in the direction of the axis of a group of parallel 
polar magnetic lines, it would suffer no excitation whatever. 
The position is also conformable to experiment. 

Position 6. — The natural or primitive channel of an elec- 
tric current generated by magnetic agency is at right angles 
to the axis of tlic exciting po/ar magntlic lines, whare*ver may 
be the direction in which the excited body moves. 

Remarks. — The current may, however, be led or con- 
ducted in various other directions, according to the figure and 
dimensions of the metal employed, and the various directions 
in which it may be put into motion ; notwitlistandiug which, 
the primitive channel of the current will be constantly the 
same, — at right angles to the axis of the exciting j^o/ar mag- 
netic lines. 

Position 7. — The direction in which the current with 
regard to the exciting polar magnetic lines, is constantly the 
same, whatever may be the direction in which the metal is 
put into motion, or to whatever extremity or other part of 
a magnet the metal may be applied. 

Illustration. — Let a, 6, r, ^ (fig. 7<) be a ring of metallic 
wire, placed with its plane horizontal, and embracing a bundle 
or group of polar magnetic lines, the axis of which passes 
through the centre of, and at right angles to, the plane of the 
ring. 

Let those magnetic lines emanate from the south magnetic 
pole of ii bar of steel placed beneath the papei' on which the 
figure is drawn. Consequently, their i>outh poles (marked 
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poles) will be upwards, niid may very conveniently be repre- 
sented by the group of small crosses embraced by the ring. 
(Fig. 8. is an oblique view of fig. 7.) 

If now the ring be put into motion in its own plane, it will 
be a matter of no consequence which side advances towards 
the centre ; the electric current thus excited in every 

part of the ring in one and the same direction ; which direction 
is indicated by the four exterior arrows, fig. 7.' 

Now, as the group oH polar magnetic lines is stationary, and 
encompassed by the ring, it will be that part only of the ring, 
which admnees towards the centre or axis of the group, which 
will receive the exciting impressions. The opposite side, in- 
stead of impinging on the polar inagnetic linesy absolutely re- 
cedes from them, and operates in no other capacity than that 
of conductor to the excited current in the advancing side. 
So that whether it be a, c, or d which advances towards the 
centre, their opposite sides r, V/, a, or b will respectively recede 
from the axis of the group, and become conducting parts of 
the ring, whilst the former correlative parts are receiving the 
exciting impressions. 

Fig. 9. represents the ring cut open in four places, and each 
part made perfectly straight to represent four separate pieces 
of wire. 

Let any one of these wires advance towards the centre of 
the group of polar magnetic lines. Then as the excitation in 
this case is under precisely the same circumstances as in the 
former, the electric current in the advancing wire, or part of 
the ring, is also constant and uniform in its primitive direc- 
tion, flowing in one and the same invariable course, relatively 
to the exciting polar magnetic lines which gave it birth and 
activity. (See the arrows in fig. 9.) 

To familiarize still further this beautiful law of magnetic 
electricity : Let any man suppose himself to be placed in the 
axis of a group of polar magnetic lines, similarly situated to 
those in fig. 7. and 8. Let him now stand or suppose him- 
self to be standing in the centre of a hoop or ring of metal. 

Whilst in this position, let him permit the ring to move 
in its own plane. Consequently, some part of it will advance 
towards him, whilst the opposite part will recede from him. 
The former will receive the exciting impressions, and the latter 
will become a portion of the conducting circuit. 

Let him now look to whatever side of the ring he pleases, 
the current before him will be flowing from his right to his 
left hand. 

If it be the excitation of a straight wire which he is con- 
letiipluling, let him consider it us a portion of the original 
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ring, or as one of tlie straight pieces in fig. 9, permitting it to 
advance towards his front; his left hand will be the unerring 
index to point out the direction of the passing electric cur- 
rent. 

A walking-stick, or any other such article, may very well 
represent the metal to be excited ; then a person standing in 
the position of the polar magnetic linesy as represented in fig. 
7, 8, and 9, and holding the stick before him, by its extre- 
mities, one in each hand, and at right angles to the axi.s of his 
person, or to a straight line drawn from his head to his feet, 
will, by pulling the stick towards him, show the proper direc- 
tion of motion for effecting the greatest degree of excitation 
under the conditions laid dowm in Position 4 ; and by the //- 
lustration of Position 7- the current would flow through the 
stick from the right to the leff: hand. 

The preceding positions will, if 1 have not deceived myself, 
exhibit a correct view of one class at least of the natural ele- 
ments of magnetic electricity ; viz. those secondary theoretical 
laws which govern its excitation, and give direction to its*polar 
streams. 'Phey are i\\ose in'ojciinafe laws by whi^h the display 
of the* phenomena is accomplished and regulated, and by 
which it may very simply be explained, and easily under- 
stood. By these laws the experimenter may be directed in 
his manipulation, and with precision he may foretell the direc- 
tion of the resulting electric streams. 

ITo be continued. I 


XXX 11 1. Furthn Experiments on the Ph<enoinena presented 
by Light in its Passage alo7tg the Aves of Biaxal Crifstals, 
iiy the Rev, lIiTMPuar.Y Lloyd, A.M. J\LR.LA. Ee'Uow of 
Lrinity College, and Pt'ofes'^or of Nafural and Experimctital 
Philosophy in the University q/' Duhl in*. 

¥ STATED in a former communicutionf, that by a newde?- 
^ velopmcnt of the undulatory tlieory of light, in its appli- 
cation to the laws of double refraction, Professor Hamilton 
hud arrived at the remarkable conclusion, that in two cases of 
refraction in biaxal crystals, a single incident ray ought to be 
divided into an infinite number of rays, constituting a refracted 
cone. The first of these cases of conical refraction will take 
place at the emergence of the ray into air, when it has pro- 
ceeded from a point on the surface of, or within, the crystal, 
and in the direction of the line:): Joining two opposite cusps in 

* Communic.’ited the Author. t Page US, ot beq. 

I It is much to be desired that these lines,— the normal to the circular 
section of the surface of elasticity, and the normal to the circular section of 
the ellipsoid of Fresnel’s theory,— were distiniruished by some appropriate 
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the wave. 'Fhe second takes place with in the crystal, when a 
single ray has been incident externally in such a manner, that 
one of the refracted rays may coincide witli the normaj'to the 
circular section of the surface of elasticity, or the optic axis*. 

In the article alluded to, I have ^tered Into an account of 
somjB experiments, undertaken at the reepicst of Professor Ha- 
milton, which establish the existence of the drst case of coni- 
cal refraction ; and go far, therefore, to support the theory of 
which it is a consequence. 1 have only to add, on this part 
of the subject, that additional measurements, taken since that 
paper was written, indicate a nearer agreement between tbe 
observed and computed cones than was at h^st obtained. 

I have since succeeded in observing ab»o tbe second species 
of conical refraction ; and 1 now propose to giv&,d[brief sketch 
of the results of ipjr experiments, referring for further dejiui 
to the forthcoming volume of the Transactions bf thejtoyal 
Irish Academy* 

ft has been alread,v mentioned, that the existence of this 
phenomenon depends upon the mathematical fact, — that the 
wave surface tr »chcd in an infinite number of points, con- 
stituting a small circle of contact, by a si igle plane parallel 
to one ol' the circular sections of tlic M,rlace of elasticity. 
When a ray is incident upon the crystal externally, in such 
a direction that one refracted ray may be ftormal to the plane 
just mentioned, it will be divided into a ‘cone of rays within 
the crystal, determined by lines connecting the centre of the 
wave with the points of the perijihery of the circle of contact. 


The r. ’gle of tliis cone -- tang 




c being 


tlie m-an axis; and Us value in the case of atragonite, caliii- 
lated from’ the elements of this crystal as deter uined by Pro- 
fessor Uudberg, is 1° 55'. 

Since the rays which compose this cone wilt be refracted at 
emergence in a direction parallel to the incident ray, they will 
form a small cylinder of rays in air ; the bnsejof the cylinder 
being tbe section of ^ cone formed by the second surface 
of the crystal. This cylinder l-* in all cases extremely small, 
and th6 experiments necessary to detect its existence and as- 
certain its magnitude require more care than those hitherto 
described. 


nomenclatui-e. Frejincl calls the former, the vptu' axis, wlicn he is de- 
fining'the term ; hut he sifbsequcnUy applies the same iiaiHC to the other. 
X fear that 1 have also made the same double application of the term in 
my former communication on this subject ; though [ have generally, with 
P^fesirfir flafiultoh, used the word ousp-ray to designate the latter. 

* See lifst^note. 
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The light first employed, was that of a lamp placed at some 
distanee ; and hi order to procure an incident ray as Hiinuta 
as possible, this li^^t was made to pass dirough two small 
apertures ; one of i^ich was in a screen placed near the flame, 
and the other perforated in a diin plate of metal close to the 
first surface or die crystaL Observing the two ravs into whidi 
the incident ray is generally divided, 1 turned the crvstal 
slowly, so as to alter the incidence veiy gradually. After 
some trials, in which I was partly guided by the changes in 
the relative position of these rays, 1 at length succee£d in 
obtaining an incidence at which the two rays were seen to 
spread into tf contiguous circle ; the diameter of which was ap~ 
I^entl^ equ^to the interv^d between them when near ton 

ultimajleV^II^* 

The emirgcm light in this instance was reir,aived 

the eyf^^ftsisted *j V «1 lens. On repc' tiu^r d|U>«iqMirimeiit 
with'thrUttn^s light, \ was enabled U> rece^W the emergent 
c^Adet* upoit a siiull screen of silver paper, and to see that 
tn^re was nr sensible dipermice in the mogritode of the W 
tion at diffeAcnt duttafl^ from the crystal. 

When the odjusainmt was perfect, the light ‘>f the entire 
annulus was white and of eqM^' intensity throughout. But 
on a very slight deviation from the exact incidence, two op- 
posite quadrants of the circle appeared more faint than the two 
others; and the two pairs wtre of complementary colours. 

The theoretical incidence is easily ;alcuJalea The 
which proceeds w'ithin the crjsuil .o ii e direction jfthe cntic 
axis being a normal to the wave-' ‘tare, the directieu 1 the 
corresponding incident ray will bo u'’ven by Jii oruirar, iW 
of the sines, assuming us the ref^at^Uv. index the mean mdese 
of the crystal. The angle which the optic axis makee with 
the axis of a:, or with the perpendicular to the surface of i;.- 


cidence, is equal to tang 


-1 


and its value in the 


case of arragonite is 9*^ 1', assuming the v«ilues of the three 
indices as determined for the xay C by Professor Rudberg. 
The corresponding angle of incidence is 16° 19^, the refro©- 
tive index being 1'686S. Now the observed angle of incidence^ 
which was obtained by measuring the e^le TOtwoen the in- 
cident and reflected rays, was 15° differing from the couik 
puted angle by 

In order to determine the angle of the cone^ I mecsored the 
diameter of its section made by the second surface of the ci^ 
stal ; and found it to be *01fl or an inch. Tlie thickness of me 
crystal was *49 of an inch, and the inclination of the conical 
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pencil to the perpendicular about 9°. Tlie angle of the cone, 
computed from these data, was found to be 5(/; Uifiering 
by S' only from that assigned by theory. 

Examining tlie emergent i*avs with a tourmaline blnte, I 
found that they were polarized, and according to tne law 
already observed in the former case of conical refraction. The 
result was in this case predicted by theory ; in the former in*- 
stance it was first discovered by observation. 


XXXIV. On the Theory (f VoUaic Action, By Mr. John 
Prjdeaox*. 

Sect. I. Of the B^lation between Voltaic and Common Electricity, 

1. T'^ISTINCTIONS have been drawn between electricity 

^ from the machine, and that from the voltaic apparatus; 
difference of tension having been considered insufficient to 
account for the difference ot their effects. Dr. Hare is, I be- 
lieve, the only chemist wlio has offered an explanation of this 
iiistinction, which he does by re^rding voltaic as a com|x>und 
of comiP' electricity and caloric. 

Because d) It warms all bodies through which it passes, 
unless very ^oocl and sufficient conductors, of caloric as well 
a.- of «jlectricity. 

t/; A M ire may be made, by a strong voltaic current, to 
contin'ie radiating caloric for an indefinite time; which calo- 
ric, i:i ’ess indefinitely contained in the wire, must be supplied 
by’t'’e current. 

c) By passing through charcoal, or other bad conductors of 
heat, the caloric may actually be separated from the clectri- 
citji , which is ihus deprived of its heating power. 

And hence Dr. Hare names the operation of his apparatus 

calorimotion,’’ in contradistinction to elcctromotiun. 

2. Whether Dr. Hare has abandoned this theory, I do not 
kiiov/. If hot, it might be argued in reply, — 

That reducing the diameter of a good conductor, disen^ 
gages the heat as enectually, or even more so, than substituting 
a bad one. 

■’’ ) That in^ reference to the wire, it may be made to give 
< l^ht indefinitely, by heat; supplied invisibly by hotatrf, 
or In . ny other mode, even that of llie voltaic current; whence^ 

* Cqmiriitnicajiecl by the author. 

f Over a flame of liydi'twen gas, near aa ponsiblc without tonching it» 

hold a sKp of platinum foil, edge downwards. The foil will continue to 
glow so long (1.^ it Olid jthc floine arc kept steady. The little platinum s{)iral 
JainnII iivVapiiitr of, spirit, is p more striking but less unequivocal evidence 
thing." 
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by parity of rea$oniii& light should be contahietl in ffeat 
aim the voltaic fluid, iiulebs it also* be indefinitely contain^ 
in the wire ; and heat may be indefinitely eoiitinued by fric- 
ttQP, where its source is yet more obscure. 

c) That common electricity passed through a water tube is 
deprived of* its power of deflagration, or of even affecting 
Mr. Harris’s delicate air-electrometer*, more effectually than 
voltaic electricity is by passing through charcoal, which may 
be thus proved ; — 

A pair of Leyden jars, connected in both coatings, were 
set on an insulating stool ; their outer and inner coatings com- 
municating respectively with two balls, set at ^ inch apart. 
Between the ^ter coating and its ball, tJarris’s tbermotest 
was interposed'. The prime conductor being put in commu- 
nication with the inner coating, the outer having of course a 
communication with the ground, the machine was turned 
until the jars discharged themselves through the halls. TJie 
thermotest rose 1 2", or 1 *2 inch ; and so repeatedly, at tlie 
64tli turn of the maciiine, with a smart explosion at each dis- 
charge. 

A glass tube, about 7 inches long and ^ calibre, filled with 
water, and wired through a cork at each end, was now ii rer- 
posed between the inner coating and its Ijall. The discha 
now took place with a sharp hissing sound, a blue spark, and 
ho ^ect whatever on the therniotest, although ii rc(|uire'l 70 
or more turns of the machine to make the spark pass; and 
very little electricity was lell in the jars. 

The water tube was next placed between tlie prime con- 
ductor and the inner coating, a similar one being made \o 
communicate between the outer coating and the grountl; — thus 
the jars were charged both inside and out through die wr.’^r 
tubes; and if^ in the case just quoted, the inaction on thethei- 
motest was caused by abstraction of caloric in pasting rbrot’i,'' 
the water, that caloric being now abstracted in chargiv<r iho 
jars, no heat could be produced in their discharge. on 
discharging them through the metallic circuit, as at first. Mie 
thermotest rose in the siiine manner; and o;i repeating and 
varying the experiment, the same effect was alwa^’s prodneeci 
by any given number of turns ot the machine tbrovi'ti on the 
jars, whether charged through water or meta!, provided tiiey 
were discharged through metal; and the effect was andbrmly 
null when the discharge took place through water. 

• To avoid circumlocution or ambiguity in the frequent repetition of the 
words “ ^ctronicter,” ■•galvanometer,^* &c., 1 shall take the liberty of 
(iistingiiithing Mr. Harris’s inatnimeiit by the term “ rliormolcst”; niiU the 
galviinonietcr of PrtrfVssor ('uinming by the name ** imrynetest.” 

2 K S 
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To put Dr. Hare’s charcoal experiment to a test as nearly 
parallel as the. cases seem to admi^ — 

A card was placed between two copper plates, bound round 
with wire, and set in the fire until the card was well charred. 
Jt was then taken out and put between two plates of poHshed 
copper, to each of which a wire was solderea ; they were then 
bound round tightly with many turns of waxed thread, and a 
wooden wedge afterwards thrust under the thread, on each 
side, so as to insure the charcoal being firmly and uniformly 
pressed between the plates. The two wires were then made 
the connexion between a thermotest and a magnetest, one 
connected with each pole of a large voltaic pair, weakly 
charged. Neither instrument was distinctly affected. 

A multiplier being substituted for the magnetest. the needle 
deviated a few degrees. A slip of bright copper was now 
doubled so as to pinch |he plates containing the charcoal, and 
tlius complete the metallic communication. The needle was 
set spinning, and the thermotest rose 10° an inch. 

I ne charge was now increased to about ^Vrtb of nitric acid, 
SI smaller pair being cmplo^’cd (30); the charcoal and slip of 
rippei foiming the cominunication alternately; and the mul- 
tipher being again superseded by the magnetest. The results 
are given in the following tabic. 

(The column headed ** Mag.” is the deflection of the needle. 
— Curr *’ is the intensity of the current, calculated from the 
deflection, 3>ccquerel’s table. — Ann. de Chim, et de Phys, 
for August 1329. — “ Thcr.” is the rise of tlie thermotest.) 


Through Charcoal. i 

1 Through Copper. 

Mag. 

Curr. 

Thcr. 

Mag. 

Curr. Ther 

25“ 

1(5 

1-5 

48*" 

60 8 

30 

23 

2 

50 

68 8 

25 

J6 

1 

48 

60 8 

25 

16 

2 

46 

54 7 

Mean 27 

18 

1*6 

48 

61 


llere the clectt'ic current is obstructed by the charcoal, ns 
' dl^as the caiot'Jic\ and the calorific effect is, in each case, 
m such proportioii to the current as would be expected, con- 
sidering that weak currents which pass through the wire with- 
out resistance dp not heat jit at all ; whence the heat must 
increase at a greater rate than the current. 

■ Thus it is seen that charcoal obstructs the electric as well 
e^ the colorific current; and that common electi-icity h more 
e/TectiiuIly deprived of its healing power by passing through 
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water, than voltaic by passing through charcoal ; and it seems 
to follow, that bad conductors act, in case of the sfaock,^by di« 
minishiiig its impetus; of the current by reducing its quantkv ; 
and thus allowing of their passing tranquilly through the 
thermotest wire. 

I think I am prepared to show, on a future occasion, that 
the beat of electricity is proportionate to, and consequently 
dependent on, the resistance it encounters in the substance 
heated ; the shock presenting some analbgy with percussion, 
the current with friction. 

Dr. Hare seems also to have regarded voltaic electricity as 
acting on particles, and not on masses ; an opinion which has 
of course long yielded to the whole body of facts belonging 
to electro-magnetism. 

3. Common electricity, produced on non-conductors, is 
transmitted through a greater or less thickness of nir, and 
must therefore possess a certain degree of tension ; by which, 
when transferred lo conductors, it is forced to their surface, 
and retained i/iere only by the non-conducting power of the 
surrounding air. 

4. Voltaic electricity is produced through the nu^Ui'.m of 
semi-conductors, and cannot acquire great tensic i, itecause 
die resistance to its return is not sufficient. But by muUiply* 
ing the strata of imperfect conductors through which it must 
force its way to return ; that is, by increasing the number of 
alternations, — this tension may be increased to a liin.t not yet 
ascertained. 

Its production is perfectly continuous, and its qiioittuy such, 
that Van Murum found his great battery charged, by instan- 
taneous contact with 100 })air of 2-inch plates, as high as the 
pile itself, — a charge which would have requir^ several turns 
of his gigantic machine. 

And on this continual flood seem to depend the chemical 
and (ill case of voltaisin, where the impetus is small) the calo- 
rific effect; for weak piles are said by Senger to have their 
eff^ts remarkably increased, in these respects, by being let 
ofi^ as it were, over the large conducting sur^ce of a coated 
jar; whilst by reducing the mngnir ude of' the plates, confining 
their jioints of contact with, the liquid (17), or even c^^ructing 
the conducting power of the latt-r, .he current may tv- so re- 
stricted us to produce tension onl^', 

5. Thermo-electricity, being produced, on peifeci 

conductors, may be expected lo be still more free from tension 
than voltaic electricity ; its quantity and continuity being marked 
by its powerful action on the needle. Yet even tins may be 
made to affect the gold leaf electroscope, liy using a metal of 
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difficult conduction, as platinum ; connecting tfac other end 
with the ground, tlirough an imperfect conductor, hot glass, 
or the finger*. 

6. Though these observations leave unanswered many of the 
objections to the identity of voltaic and common' electricity, 
those objections do not seem to me sufficient, afier the striking 
experiment of Dr. Wollaston f, to establish any other distinc- 
tion between them than difierence of tension ; nor will any 
other distinction be considered, in the following pages, between 
the electrical and chemical effects of the pile. Tension is even 
well known to expedite ami facilitate the dcconiposition of water 
and salts by tiie voltaic current. 

Sect. II. Of the received Voltaic Theories, 

7. The insufficiency of the theory adoptcil by the acute 
philosopher, whose name stands for ever enshrined in this 
branch of electrical science'; by which the action of tlie pile 
was referred solely to the electromotive force of the metals ; 
that is, its inadequacy to account, without noticing the decom- 
position of the ciiarge, for the copious Hood of electricity which 
distinguishes its opet ation, — was early perceived. Anil it has 
since l)C'*n shown by experiment, varied in a multitude of 
ways, that decided electrical action may be produced by two 
pieces of the same metal, in the same fluid (40, 41, 45) ; and 
that tlie efficacy of the liquid charge depends more on its fa- 
cility of decomposition than on its conducting power. 

6. To Dr. Wollaston is generally attributed another tlieory, 
which imputes the efiects of the pile to decomposition of the 
liquul charge, and its chemical action on the zinc. lie has 
b<«n followed by Professor De la lleve, of Geneva, who goes 
further than Wollaston probably ever intended to do, attri- 
butupEg the effects enthtlj/ to the chemical action; and dis- 
putiug die validity even of Volta’s leading experiment, the 
produetiofi of electricity by contact of zinc and copper^:. But 
the electruinoiive efiects ot the metals are established by niiiiie- 

* Oecqueieh Aon. de Chim. et de Pkys. for August 1829. 

t Dr. Wollaston’s experiment here HliiKlecI to, is that in which copper 
was clejiositeJ on the negative wire, and rrdissolved, !>)’ reversing the con- 
nexion. A grow analogy with volt dc decomposition may be also noticed 
in an experittient where the dillcaltv of obtaining continuity in coiiinion 
electricity is obviated . — 

Pass native ball over tJie face of a cuke of resin, in liincifljl lines of 
any kinil, and a positive ball over the same lace in other lines. Dust the 
plate with a mixture of nowdered sulphur and red lead. Tjte powders will 
separate according to their electrical character, and mark out tlie lines 
described by the respective electricities, in red and yellow. 

• Ann. cc Chim, et de Phys. for November 
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rf>us and unequivocal experiments, amongst wMcIi the following 
may be cited as well suited to contrast it with the chennica! 
source of electricity. 

9. Professor Berzelius took 13 glasses, each 3 inches deep 
and ^ inch wide, half filled them with alkalescent muriate of 
lime, the other half with dilute nitric acid. Into each he 
put a o)pper wire with a zinc foot, the zinc lying in the alka- 
lescent liquid, the copper bending over into the acid of the 
succeeding glass. This formed what is commonly called the 
circle of cups. 

So long as the poles were unconnected, the copper dissolved 
in the aciclj and the zinc remained unact^ on ; but as soon as 
the connexion was made (through solution of salt), the solu- 
tion of copper ceased, and the zinc began to oxidate, the zinc 
becoming positive (in the liquid) and the copper negative, as 
usual in voltaic arrangements. 

Here the chemical action, which was in full play on the 
copper, before the electrical circulation was opened, iitsicad 
of directing that circulation, was checked, and revered 
by it. 

A simpler variation of this experimen.*: will be described 
( 14 ). And it will also be seen (13), that placing th^' '/.irr 
an alkaline, the copper in an acid solution, is u<ore efficacious 
than the contrary arrangement, although the acid acts much 
more freely on the zinc than on the copper. 

It is also generally known, that of neutral salts nene (cx*> 
cept sal-ammoniac) makes a more efficacious clinrge than sul- 
phate of zinc, which is very unlikely to undergo decompo- 
sitioti. . 

10. Sir Humphry Davy’s theory assumes that* chemical 
and electrical attractions are produced by the same cause; 
acting in one case on particles, in the other on masses: ,ancl 
the same property, under difierent modifications, is the COuSe 
of all the phenomena exhibited by difierent voltaic combina- 
tions.” A view so comprehensive, embracing every m<>difi- 
cation of chemical as well us electrical action, seems to include 
the other two, and every one tlia; has been, or cuti be, 
temjptcd on the subject. But wh tt it gnins in extent it waiits 
in distinctness. 

11. It may, however, be limited th^ attraction,” 

and by the statements that u plate of platinum in solution qf 
potass is positive to a plate of ti>e some znetal in acid, in doh- 
sequence of the attraction of the oxygen of the acid for the 
one plate, ond of that of the metal of the potass foi the other; 
— a consequence not very evident. Also, that the cause of a 

* Pliilosopliical Trr.nstti‘tioli!>, 18:36, Part IV. 
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current nrhen tw^ plates of zinc act in the Awir aeid» is^ one 
being tarnished and therefore negative”* to the other; an 
explanation inconsistent with an experiment of Mr. Sturgeon’s 
(41), derived pfobably from this very paper of Davy’s. 

Sect ZIL Of the initial Ekciromotion in the Metals, 

12. Volta, finding that he could not exalt his electromotive 
power by piling pairs of zinc and copper one upon another, 
thoUgiit of interposing flakes of wet paper between the pairs, 
and succeeded. Other investigators nave since varied the 
form of tile apparatus, and every one of its elements; — have 
still found zinc and copper tiie most convenient metals for the 
purpose, but have made great improvement in the liquid. 
Nitric acid, )irnperly diluted, seems, under all circumstances, 
the most efficacious of these ; but for the electromotive in- 
fluence only, the most effective arrangement is zinc, alkali, 
acid, copier. 

13. With whom or when this discovery originated, 1 do 
not know ; but it is stated in Berzelius, Traite de Chimie, 
i. 152, that the little apparatus described (9) filled, half with 
alkaline, half %vith acid solutions, the zinc plunged in the id- 
kali, the coi)per in the acid ; produces more decided effects 
than when the zinc is placed in the acid, the copper in the 
alkali. In repeating this experiment 1 was annexed with the 
negative effect of the copper stem, passing up from the zinc 
through the acid, from which more hydrogen was oftefi>given 
off than from tlie little copper plate which came over fitMu the 
a'^joining glass. This rendered the results variable ;'^(1 to 
obviate it the plates were bent off at right angles, so os' to lie 
flat, and shallow- cups were employed instead of glasses ; the 
depth of the strata of alkali and acid being thus reduced to 

or ^ inch each, the stems had less interfering effect. The 
steadiness of result thus produced, suggested a simpler form 
of the experiment. 

14. A glass tumbler being filled to the depth of ^ inch 
with solution of common salt alkalised with potassf ; an inch 
deep of diluted muriatic acid:{: \was poured on carefully, so as 
to float above the alkali, without disturbing it. The latter 
having been coloured with logwood, the surface of s^aration 
was as distincll}* visible as that of the glass was from the 
tables 

A ptate of zinc, and another of copper, each 2 inches 

* The term *•* n^ativt” here, and in other part!, of the first section of 
Dsvy*s paper, seems to he iiiuappHed. 

• t>&lt .i ounce, water } pint, Jiq. potassae ] ounce. 

X Water 1 pint, muriatic acid 3 drachms. 
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square, being each furnished with a copper wire spidered on, 
the wires 18 inches long, and amaiganiated at the further ends; 
these plates were alternately placed flat on the alkali, the zinc 
being put in the acid just above die alkaline surface, when the 
copper was in alkali, and vice versd. 

The following table gives the deflections of the magnetest 
needle. 

ExperiinenU 

12 3 4 5 Mean. Curr. 


Zinc in alkali ... 26° 25 25 26 26 25*5 17 

Zinc in acid 9 7 8 7 8 8 4 

The zinc was soon covered with gelatinous white oxide in 
the alkali; and the copper in the acid gave ofl‘ hydrogen gas 
copiously, but without giving the slightest tinge to the liquor* 

The above table gives only about the average of many ex- 
periments, some of which diflered considerably from the num- 
liers there given, influenced by the strength and depth of the 
alkaline solution, of which more (21). 

15. If two glasses be filled with solution of common salt or 
sulphate of zinc, and connected by a syphon of water and a 
pair of zinc and copper, connectetl through the multiplier, bo. 
plunged one plate in each glass, — divergence of course ensues. 
Now add some acid to the glass containing the zinc, no in- 
crease hikes place in the <livergerice. Change the glasses so 
that the copper shall be in the acidulated one, the divergence 
is decjidetlly increased. 

Ifl.Jfih both these cases (14, 15.) we have the zinc andcop- 
)')er in metallic connexion through the magnetest, and in 
Liquid communication through the same fluitls ; the only dif- 
ference being in the or<ler of arrangements of the liquids. 

Hence the increased effect is not att: ihiitable to varied elec- 
trical relation betw^ecn the moials ; to different conducting 
power in the liquid, still less to chemical action, that oeitig 
greatest when the zinc is in acid, v/here the voltaic action is 
least. 

17. At an early perioi^ in voUaic history, Mr. i)c Luc ana- 
lysed the pile, separating, by iniei*; 'losing a brass v/ire tripod, 
one of the members from oa:li group of zinc, copper, wet 
cloth. His first pile was., s-her, trip'od, '<inc, clotli; silver, 
tripod, 8ic., and this produce ! ail ihe cflects of a good pile; 
the tripod forming a regular met'vilic jonnexiou between the 
zinc and silver, and tlie wet cloth being in tull communication 
with the other face of each. 

His second pile was, silver, tripod, cloth, zinc; silver, 
ti ipod, cloth, &c., and this pioduced ;:Jcctricu], but no che- 
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mical effects. The zinc and silver were in good contact, and 
so were the zinc and cloth ; but the cloth communicated with 
the silver only through the points of the tripod, a contact 
with the liquid insufficient to convey a current capable of any 
chemical action. 

Hia third pile was, zinc, tripod, cloth, silver; zinc, tripod, 
wet cloth, &c.; and this produced no effects at all. The pile 
was inert. Yet (as noticed 16.) the communication here was 
the same as in the previous experiment, except that the tripod 
intercepted the contact of the zinc with the liquid, instead of 
that of the silver. But the tripod was of brass, which is nega- 
tive to zinc, and was in contact with it on one side; whilst the 
silver, also negative, was in contact with it on the other. And 
De Luc attributes the inaction of this pile to the neutralizing 
effect of the brass and silver on opposite sides of the zinc. 

18. To see how far this explanation, which seemed very 
probable, would apply, the pair of plates described (14>.) were 
connected with a multiplier; the copper placed on the table, 
a flake of wet paper laid on it, and the zinc plate pressed 
gently on the paper. 

Deflection . . . 30° 

A slip of sheet copper inch wide, and 3 long, bent into a 
ring 1 inch diameter, was then placed between the paper and 
the zinc plate (as in De Luc’s third pile). The effect was 
(as then) null, 0, although greater pressure than before was 
applied on the zinc. . 

A slip of sheet zinc, of similar dimensions tb' the^copper, 
and similarly bent, was now substituted for it. ' t 

Deflection . . . 27° 

The paper was now taken up from the copper, and the zinc 
ring laid on the copper plate; then wet paper, then the zinc 
plate- 

Deflection ... 0° 

The zinc ring was now removed, and the copper one sub- 
stituted for it, between the paper and the copper plate. 

Deflection ... 15° 

So that interception of the contact between either of die 
metals and the liquid, by o ring the electro-opposite metal, 
entirely intercepts the current. 

19. The action when the wet paper was in full contact with 
the copper, and only with the ring of zinc, gave deflection 27°. 

When in entiie contact wito the zinc plate, but only with 
the ring of copper, 

Delleclion . . . 15° 

J5 to 27° deflection being in the proportion of 8 to 19 of 
electrical cunent. And this held good (not as to exact pro- 
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portipns,) wliether watery a saline solution, or an acid was eui* 
ployed. 

but on soaking the paper in a strong alkaline solution {liquor 
potassee), the rate was inverted, and the maximum effect pro-* 
duced wJien the liquid was in Jitll contact with the zinc. 

Alcohol produced, as might be expected, no effect whatever. 

In these experiments, the effect of the copper is weakeiuHl 
by the liquid in contact with it being electro-positive (alkaline), 
and destroyed by the interposition of a ring of positive inetul 
(zinc) between it and the liquid. And the effect of the zinc is 
reduced by negative character in the liquid with which it is 
in contact, or annulled by the interposition of a ring of nega- 
tive metal between it and the liquid. 

20. This similar effect of homo-electric metals and liquids, 
and vice versa, in their contact with the voltaic plates, seems 
to offer a clue to the theory of the cases, (9, 13, 14, 15, 45,) 
and of other unexplained phsenomena of the pile. If a nega- 
tive metal, placed between the zinc and the liquid, neutrar.«.e«k 
the effect of the silver on'^the other side, has not a negative 
property in the liquid itself a similar tendency ?-— modified and 
impaired, of course, by the mobility and unsteadiness of liquid 
particles. 

If it be so, when a negative liquid is in contact with the 
zinc of a voltaic pair, the effect should be (except chemical 
action, 40.) the difference between the influence of the negative 
metal ^d -the negative liquid. On the other hand, when the 
negat^ffpjiquld is in contact with the cupper, the effect should 
be, tfae^^lUliiiance of the zinc, plus that of the negative liqittd. 
And if tve possessed a liquid of good conducting power, wnich 
should be electro-positive to zinc, the condition of that metal 
might be likewise exalted. But here we are restrained by 
the non-conducting power of oils, naphtha, alcohol and the 
like; and as water is negative to zinc, and alkaline solutions 
seem to lose in conducting power faster than they gain in 
electro-positive condition, a solution of neutral salt slighuy alica- 
lized seems to answer the best purpose with this metal: for-* 

21. In experiment (14.) when the alkaline liquid contained 
a double quantity of potass^ and was poured in nearly ait inch 
deep, the efiect was remarkably weakened, the delation of 
the needle not exceeding 10"^ or 12'’; and very litde oxide 
formed on the zinc, or hydrogen on the copper. But — 

22. When the liquid was of the strength given (14, note) 
and only ^ inch deep,— as the :sir>c became coated with ge!A'*> 
tinous white oxide, so the alkaline stratum was gradually be- 
coming shallower, by the electrical current carrying it ujp intb 
the acid ; and thus what was lost in conducting powm* by the 
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coating of oxide^ was gained, on the other hand,' by the re* 
duction of the alkaline stratum ; and the consaquenoe was a 
singular steadiness of action, the needle contintiing for an 
hour within a degree or two of its maximum deflection. 

This dnrability of action oilers the means of a new class of 
voltaic researches, on which I am not yet prepared to make 
any report. 

23. From multiplied experiments of the kind above quoted, 
it may be inferred that the metals partake of the electrical 
character of the liquids in contact with them; their electric 
condition being exalted if that liquid is similar, and depressed 
if it is of the opposite kind. And hence the fact observed by 
Morichini, tliat an addition to the quaiitit}' of copper increases 
the power of a voltaic pair, the charge being always nega- 
tive, niul therefore honio-electric with copper. 

2^, Whatever be the nature of electricity, it would seem to 
lx; connected with material particles by something analogous 
e.o affinity ; inducing bodies which are naturally positive, to 
withdraw positive electricity from those which are naturally 
negative, when bremght into mutual contact. In what way 
they do this I am unable to conceive in a manner consistent 
at once with the pluenoniena. with rliemicnl analogy, and with 
probability ; nor are experimental indications very easily 
found. I may perhaps venture the surmise, that repulsion is 
the stimulative, attraction the suppressive, principle of voltaic 
agency. 

[To be continued.] ^ s xf 
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XXX\\ Further Devionstraiion of the Ejnstence a real 
or imaginary Root for any proposed Equation, By H. 
Muuficv, Ei>q.y 3f.A.y Fdloiv of Caius College, Cambridge, 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

your Number for January, you favoured me with the 
insertion of a .simple demonstration relative to the exist- 
ence of a real or imaginary for any pro}x>sed equation. 

I beg leave to reproduce that proof hi a more distinct point 
of -view ?r tho present Number, 

Whcsi the equation f (a:) 0 is of odd dimensions, it. is 

known from the simplest prii.jiples that there exists a real 
;-ooL, 

When the function f (.r) is of even dimensions, put 
p q if — 1 for wherepand q are real quantities, the re- 
sult R will evidently be of the form P + Q 1. Where 
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P# Q are real fuiictions of p and aod the latter of odd di« 
ineDsioiism Q; therefore a real value.of ^ ooirespondingvto 
any proposed real value of p may always be found so as ^ 
make Q 3= 0, and then we have R ss P, a (quantity alwi^s real. 

By assignioff tnp real values indefinite in nuniber> tiie real 
values of R thus obtained must either pass through zero» or 
else some one result is nearer to zero than any other. 

In the Ittllei* case putting p + ^ for p, and supposing such 
a value assigned to q that Q = 0, w'e should obtain a result 

R = P + a/ (J) 

in which the lowest power of h alone is included, since we 
may suppose h very small. 

But if we put for p, p + ^ -j cos^ + v' — 1 siii^ J tliis 
substitution will lead evidently to the same result as if we 
put lor 7>, p + h cos ^ ; ami for gr + ^ sin ^ , and a real value 

may therefore be found for ^ + A sin and consequently also 
for q such tlmt Q shall still vanish, and we get 

R = P -f- A A “^cos ^ + v' — 1 sill * 

= V-Ah (2) 

tha real values of K marked ( J ), (2) must necessarily 
be nefW U> 2^ero than P, contrary to supposition. Hence 
it folium that R passes through zero; that is, the eqiiatiori 
f {r) =i0 always admits a root of the form p + y — 1 
where p and q are real c|iiantuies. 

Cains College. Jan. 11. II. MuilPHY. 


XXXVI. Suggestion regarding the Improevement of Light- 
houses. By John Robison, J^q. Sec. R.S. Ed. ^ 

To the Editors of the Ph 'losophiccu, Magazine and JoumaL 
Gentlemen, 

A S there are some circuni-siances which make ii probkble 
that a light of large voiu*^rt», though of moderate intensity, 
should be recognisable at a greater distance during foggy 
•ufeather, than one of small extent, though more brilliant, and 
capable of penetrating further in a deal* atmosphere, it ap(>ears 
to be desirable that some person who has the means o( doing 
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it, should try whether a large blaze of pyrotechmceomposition 
(the red light from strontian would perhaps answ'er well), or 
the ordinary illumination of a lighthouse apparatus, be seen at 
tlie greatest distance in a dense fog. 

If it should prove that the blaze, by illuminating the clouds 
or fog, possess any considerable advantage in such cases, il! 
would obviously be expedient to make occasional exhibitions 
of such signals on lighthouses. 

I am. Gentlemen, very truly Yours, 

John Kouisok. 


XXXVII. Proceedings of Learned Societies. 

LlNNiBAK SOCIETY. 

Jan. 15, and A PAPER was read on the Lycium of Dioscorides, 
Feb. 5. by J. Forbes Royle, Esq., late Superintendant of 

the Hon. East India Company's Botanic Garden at Seharampore. 

From the curious researches of the author, it appears that the sub< 
stances known ir the East under the names Hooziz, Rusot^ and 
Dar-huld, am the produce of a species of Barberry: and that the 
words lo^fynn or hohjon are given by Arabic writers as the Greek 
synonyns'of Hooxiz' followed by the description given by Diosco- 
vid&i: of Lycium, Aiw^y, which is doubtless the word given by the 
Arab writers as lookyon. or corruptly lotfyon^ their character '/or 
/'and Ir differing only by a diacritical point placed over thjMletter. 
He tirereforc concludes this substance in the Matprhif44l||M|p;to be 
the product of the wood or r^ot of a species now 

applied in cases of intlammat'on of the eyes, 


POYAL ASTIIONOMICAL SOCIETY. 

November 9, lb3‘2.— The following communications were real! ; — 

J. Observations of Biela's Comet, by Sir J. F. VV. Herschel. 

*'The moon being r-.ufficiently removed frofn the presumed place of 
this interesting object, and the promising aspect of the evening of 
the 22nd September last nolaing out hopes of detecting it by the 
powerful light of the 20-feet rstiector, 1 directed that in-strument, with 
a newly-polished .nirror, to a pomt of the heavens determined by 
taking a mean of the right ascensions and declinations, calculated by 
M. Santini from his own and from Damoiseau's elements. A haze, 
however, which, as the evening advanced, rapidly increased to a de- 
eded cUmd, di^poiiited my expectations for that night ; but on the 
following evening, the sky being perfectly clear, after sweeping to 
and fro w about five minutes over' the place stmilarly calculated for 
the time of observation, 1 had the satisfaction of seeing the comet 
enter the field as 'a conspicuous nebula of about 2^' or 3' in diameter, 
and of soch a degree of brightness as would entitle it to a place in 
my fttfhefa first class, or < bright nebule.* It had no tail ; and though . 
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Hs rate of tncrc&e of deosity towarda the ceatre iras mther more 
rapid and decided than about thecircumreiencej yet there vaa nothing 
in the least entitled to the name of a nucleus. As no nebula exia$ 
in that part of the heavens which could be confounded with an object 
of this description, it was of course immediately recognised as the object 
sought : but had 1 entertained any doubt of its identity, it would have 
been dispelled by its motion, which, during an hour and a half, or 
thereabouts, tliat 1 kept it in view, was very considerable. At the 
commencement of my observation, it formed' an irregular trapezium 
with three pretty bright stars. A, B, C ; with two of which 1 measured 
its angles of position, and, on repeating the measures after a short 
interval, found them sensibly altered. The change of place speedily 
became remarkable to the eye, and was such as to carry the comet 
towards two or three other pretty bright stars, D, E, in a distant part 
of the field. In approaching these, it passed directly over a small 
cluster or knot of minute stars, of the ifith or 17 th magnitude, which 
occupied a space about a minute or two in diameter ; and, when on 
the cluster, it presented «the appearance of a nebula resolvable, and 
partly resolved, into stars, the stars of the cluster being visible through 
the comet. * 

** A more striking proof could not have been offered of the extreme 
translucency of the matter of which this comet consists. The most 
trifling fog would have entirely efioced this group of stars; yet they 
continued visible through a thickness of the cometic matter, which, 
calculating from its distance and apparent diameter, must hate ex- 
ceeded 50,000 miles, ut least towards its central parts. That unv 
sti^pf the cluster was centrally covered is, indeed, more than 1 cm 
ag>^i*< ilbbu t the general bulk of the comet may certainly bv- Siiiil to 
oner the group. 

** ^ing ftt that time in a great measure dismantled, 

for thtflkpjM making some changes in the sweeping apparatus, 
I was ummle to determine, as 1 could have wished, the place of the 
comet by an extra-meridian sweep; 1 was, therefcirc, obliged to have 
recourse to the 7-feet equ^itoriai (aperture 5 inches), with which, at 
best, 1 could only hope to procure an approximate place ; and from 
my knowledge ot its comparative inefficiency in showing nebulae, 1 
had very slender expectation of being able to see it at all. However, 
by caretully noting in the finder of the large instrument the exact 
locality of the spot with respect to the stars I, y, and r Auriga, 1 was 
enabled, with no great difficulty, to find the telescopic constdlation 
consisting of the stars A, B, C, D, £, with which I had compared 
the comet in the reflector ; and, after very long and careful attention 
ill a field totally dark, and without the smallest light in the observatory, 
1 succeeded in obtaining a sight of the comet in the place where, 
its motion during the interval, 1 expected to find it. Under such 
circumstances, any ditermination of its place must be exceedingly 
vague ; and, in fact, on reducing three comparisons which I obtained, 
directly and indirectly, of its place with that of Q Aurigte, it became 
evident that in one of them 1 must have mistaken a retinal sfieetrum 
produced by nervous excitement, for the comet. For their results 
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when reduced gave as follows, (calling a and 2 the right ascension 
and declination of 0 Auriga, and a' ^ Mose of the comet) : 

By the first comparison... o — 8* 4* I* o I — 53 ' so* 


second «■ « — 9 9 -b S _ 59 o 

third • o 7 51 _ 55 48 


The sidereal times of observation (corrected for the clock’s error) 
being respectively S'* 53"' 41*‘5, 4" 32" 40*-.5, d** 51" 36*’5. The 
second of these results must evidently be rejected for the reason 
above mentioned; whence the mean of the two others gives, for 
4h 25" ‘29**5 sid. time, 

_ 7" 57*-5 y = » - 54 ' .W". * 

«« At 4" 51" 36'‘5, sid. time, the comet was compared with a small 
double star, whose approximate place fo’' 1830*0 was found, by com- 
jiarison with 0 Auriga, to be 

JR 5^ 40" S4*-5; Dccl. + 36® 13' 31". 

The stars composing this double star ire about the 8th and 9th mag- 
nitudes } their distance, roughly taken, abopt 65 parts of the micro- 
meter = 15"; and their angle of position 13® 20’^= 103® 20'. 
This description will enable any observer easily to identify and re- 
observe the double star in question. The comet, at the time above 
stated, preceded the double star 38 seconds of time, and was found, 
by a micrometric estimation ^for 1 cannot call it a measure),^ to be 
about 550 parts sa 2* 12" North of it. 

** On the next night, 1 again observed the comet with the 20-rcct 
refl'Cioi, and again found it without the least difficulty. It was yery 
liltlr., if at all i^e.ccplibly brighter or larger than the preceding nj&ht ; 
iait hr»d entirely ciejcrtvd its former place, and was now nea r jjjlfi fgle, 
prett) '.rij 111 hiuT, Ji ]!-dy the lOth magnitude, wisulate djljjp fie ld, 
a,ul , a.sily iu.Mt-^.ublo. Tl.c approximate place of 
i lounil^ by compr.'’i5or. with $ bvthe eouaturial. tobfclR1l?MP18»-0 : 
Dccl. -i- iKi'' .3' 31". 

'* I v'i'ocured, thiough the intervention of this star, two indirect 
comparison^ of the comet with S Auiigcc ; in both of which 1 was, 
however, obbgcd to ^slimatelhc difference of declinations of the comet 
and star at 2', by icason ol the cxcesiiive feebleness of the former, 
which rendered r!l inca.surcment impracticable. 1 also compared it 
twice direcUy with ■» ; but of these comparisons, one, when reduced, 
proved to have been un illusion of the kind above mentioned ; 1 there- 
fore suppress its result, 'i'hose c»r the others were as follow: — 

By interrention of] h m , m , o / 

the snudl star, W = 2 I 4 !mu. Urac ; ~ m 2 28*5 ; P = 8 — i o O 

1st cocnpariion J 

By ditto, Sad diito t ~ .s j J - 2 14-.i ; V r= 2 - 1 o o 

By direct mpa- ] ^ ^ ^ 46 - 2 25-0 - V « J _ i l o 

mtn J ^ ^ 

Mean f = 2 30 58 ^ - 2 23*5; - 3 - 1 O 20 

* The mean place of i Auriga* brought up to Jan. 1, 1832, by the preccuion 

aMigntd in the Astionouiical Catalogue, is 

Ai 5‘ 48" 15'-6, Deck + S“® IJ' 3:i". 
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** Tfie following night it proved cloudVj and my attention being 
distracted to other objects, 1 have not since pursued the comet ; 
nor should I have thought it worth while to communicate observa- 
tions confessedly so imperfect as the present, to the Society, but 
for the high interest attaching to the object, well as for an im- 
pression left on my mind, by the excessive feebleness of its light as 
seen in the equatorial, that it may have escaped the notice of most 
observers at this early period of its appearance, for want of light, as 1 
am certain I could never have found it by any degree of attention 
with that instrument, had not its precise place been given by the 20 - 
feet reflector. 

** 1 know not whether I may be pardoned the mention of a c 6 n- 
jecture in this place, ns to the origin of ii very striking phenomenon 
in the history of comets, which seems to have been satisfactorily 
established, at least in some instances, by positive observations ; 
which is, their dilatation of volume as they recede from, and con- 
centration within a smaller compass as they approach, thej^n. 
This phaenomenon has been attempted to be accounted for%y a 
supposed presKure. of the aether, whose density is nsaqmftd tq 
increase in the sun's vicinity. But, not to mention that the effect' 
would not follow from the cause M'ithout supposing' the mattet of 
the comet impermeable to the tether (as a sponge is not compressed 
by lowering it in water unless inclosed in a water-tight case), it 
appears to me that the phasnomenon is explicable on a much less 
ffi-atuitous supposition 3 viz. that of the exti^mely feeble attractive 
rar^by which the matter of a comet must be held togethc;*, owing 
^’^l|||.Hrobable extreme minuteness of its mass. Cohesion mn 
b'qr^We^iipposed to exist in a gaseous or nebulous body of sucir 
Ibp^tlie only bond of union between its muler iied 
mutlt gravitation to each other, which is hardly more 
than ‘^pf^^uxiaposition in space. Hence we must regard e(i"h 
mole^Te as constituting almost a separate, independent projectile, 
deserming its own parabola about the sun. New, tne interval be- 
tween two or more parabolas described about a common focixi and 
having their axes coincident, is a minimum at the perihelion, and in- 
creases as we recede from it, in a ratio easily calculable. The 
volume, on this view of the subject, ought to increase in the sesqut- 
plicate'^atio of the radius vector, l^e observations of Encke’s comet, 
cited by M. Arago, indicate, no doubt, a much more rapid law of 
increase ; but, not to mention the diflicuUy of obtaining any positive 
measures of a body so ill-defined as a comet, the circumstances under 
which the observations must necessarily be made have a powerful 
tendency to exaggerate the effect 3 siiice, in proporticn qi q comet 
recedes from the sun, it is continually seen projecU.d upon a dhrker 
and darker part of the heavens as it emerges from ihe iwilrghr 3 , in 
consequence of which, exterior strata of the nebulosity become per- 
ceptible which were incapable of affecting the eye before. ' Thoke 
who are at all conversant with the observation of nebulae, will not 
fail to have remarked the rapfd rate of ihe obliteration produced by 
very trifling degrees of illumination, natural or artificial, of the field 
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of view. Now, it is precisely on comets or nebuls, whose condensa- 
tion towards the centre is feeble and which (like the comets of Enckc 
and Biela,) have no nuclei, that this action Is most powerful, and its 
effect most extensive. I would not, however, be understood by any 
means to deny the reality of a more rapid law of variation than that 
which results from the foregoing consideration. If it subsist, of course 
we must look out for another explanation. At all events, the con- 
clusion we have arrived at, regarded as a geometrical result, is not 
devoid of a certain degree of interest; and the cause I have assigned, 
having the character of a vera causae cannot be excluded from some- 
share in the production of the observed effect, even should it not be 
found sufficient to account for the whole. 

" There is, however, another way in which the apparent dimen- 
sions of a comet may be conceived to vary with its proximity to the 
sun, while its real volume may remain unaltered, or even undergo a 
contrary change. The nebulous portion of the comet, or that which 
reflects the sun’s rays, is not improbably of the nature of a fog, i. e. 
a eolation of discrete particles -.of a vaporizable fluid floating in a 
, trans]^reht medium. Now, as these molecules, during the comet’s 
approach to the sun, absorb its rays and become heated, a portion 
of them will be constantly passing from the liquid and visible to the 
gaseous and invisible state. As this change must commence from 
without and be propagated inwards, the effect will be a diminution 
of the comet’s visible bulk. On the other hand, in its recess from 
the sun, it will part with ♦he heat thus acquired by radiatlon^^^h, 
in conformity with the general analogy of radiant cklpric, 
place ohie.iy from the unevaporated or nebulous 
dimensions will tiiereforc begin and continue to 
^ipitotion immediately above it of fresh nebulous matter. iiM^ we 
see fogs in cold still nights forming on the surface of the |gra|pl>at)d 
gradu.illv extending upwards as the heat neaf t^e surfaS^Pdissi- 
pated. Jie cornet will thus appear to enlarge rapidly in ifl^isible 
dimensions, while the real volume is in fact slowly shrinking by the 
general abstraction of heat from the mass. 

"This process might goon in the cutire absence of any solid or fluid 
nucleus ; but supposing such a nucleus to exist, and to have ac- 
quired a considerable increase of temperature in the vicinity of the 
sun, evaporation from its surface would afford a constant and co- 

S ious supply of vapour, which, rising into its atmosphere and con- 
ensing at its exiejior parts, would tend yet more to dilate the visible 
limits of the nebula. Some such process would naturally enough 
account for the appearance., wnich have been noticed in the heads of 
certain com^f-s, wnere the ci'^iatum^ void of nebula, has been observed 
interposed, as it were, Vt.ve( .1 the denser portion of the head or nu- 
cleus and the coma*, it is analogous to the meteorological phsno- 
msuon of u definite vapour plane, so commonly observed ; and, in 
certain cases, may admit of two or more alternations of nebula and 
clear atmosphere. 

_ • See my father’s observations on the comet of 181 1. 
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** If, however, after all, we should prefer Co call in an eethereal me- 
dium surrounding the sun, as the sole or partial cause of the remark- 
able phacnomenon in question, it will not be necessary to have re- 
course to the idea of condensation arising from its mechanical pres- 
sure, which, as we have seen, is repugnant to what we know of the 
mode of propagation of pressure in fluids. A less repugnant explana- 
tion oftcrs itself in the presumable habitudes of the sethereal fluid with 
respect to heat. Fourier has rendered it not improbable, that the 
region in which the earth circulates has a temperature of its own, 
greatly superior to what may be presumed to be the absolute zero, 
and even to .some artiflcial degrees of cold; and in my "Essay on the 
Study of Natural Philosophy (p. 157.) I have shown, I think 
satisfactorily, that if this be the case, such temperature cannot be 
due simply to the radiation of the stars, but must arise from some 
other cause, such as the contact of an eether possessing itself a 
determinate temperature, and tending, like all known fluid.s, to com- 
municate this temperature to bodies immersed in it. Now, if^jM.8up- 
pose the temperature of the xther to increase ns we approaclj Jg|^sui|, 
— which seems a natural, and, indeed, a necessary consequence of 
regarding it as endued with the ordinary relations of fluids to beat, — 
we are furnished with an obvious explanation of the phxnomenon in 
question. A body of such extreme tenuity as a comet may be pro- 
sumed’io^take very readiljr the temperature of the aether in which it 
and the vicissitudes ol warmth and cold thus expcienced 
^j^H&dalel]^ coriycrt into transparent va|H>ur, and re-precipitate 
ce, just us we see an increase of atmospheric 
a fog, not by abstracting or annihilating its 
atqu^^^Martii^^but by causing them to assume the elastic and 
tfB^8jj^|mt Istate, wnic|i they lose, and again appear in fog when the 
temp^mufe sinks/; : / ’ 

In H^^ubsequent' letter to Mr. Daily, Sir J. Herschel gives an 
account of a further observation obtained on the morning of the 4th 
November. The following is an extract 

** After watching in vain for an opportunity of renewing iny obser- 
vations of the comelon the mornings of the 2nd and 3rd instant (Nov.), 
the cloudy state of the sky on both mornings from 2 a m. till day-break 
precluding all possibility of observing it, 1 succeeded, on cite morning 
of the 4th, in getting a very satisfactory observation. Having set the 
20- feet reflector on the spot indicated by Mr. Henderson’s Epheme- 
ris, I had hardly made two or three azimuthal sweeps of the tube to 
and fro, when it made its appearance in ^he field of vie w as a large 
and very bright nebula. Judging of its light as compartd with that 
of tw'o nebuls of the 2nd class which occurred in the first azimufiiat 
sweep, 1 should say that its impression on tie eye was at least 100 
times that of one of the nebulas. I judged its dinincter to be full 
llie condensation towards the middle was considerable, and the cen.- 
tre itself was occupied by a bright point about equal to a star of the IS tK 

* See also niy paper on the astronomical causes of geological phserio- 

lUCIlfl. 
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magnitude. It had no decided tail, but only a feeble trace of .some 
extension of its nebulosity in a direction about N.P. from the pa- 
rallel. 

At 5“ 53" 21" sidereal time at Slough, the comet preceded a star 
X of the loth magnitude 1 ]*‘0 of time, and its position from the star, 
taken by the position-micrometer used in my observations of double 
stars (for which its own light afforded ample illumination), was 
274°*0, HO that tlie comet's centre was at that time 11 "’4 north of 
the star. 

“ A large star of o‘6 mag., which proved to be z Leonis (FI. 4.3), 
preceded the comet about a minute and a quarter of time, by rough 
estimation, and was judged to be about 13' or 14' to the south oi it ; 
but as my field of view would not take in both objects, 1 was about 
to have recourse to the equatorial, when it clouded. At this time 
the comet was rapidly approaching the star .r, which had even begun 
to be involved in the extreme borders of its nebulosity. Its path, as 
nearly lB$ j[ could judge, would have carried its centre about 40" 
south^Hie star. * 

"' .^^^hext night '(Nov. 4-5) was unfavourable, clouds persisting 
obstinately in resting on and about the comet's place, while the 
horizon elsewhere was generally clear. However, as a star of the 
10th magnitude is visible in my reflector through a pretty thick 
cloud, 1 succeeded in ascertaining the place of the star x of last 
night's observation with sufficient exactness to secure its idenUf 
should any one be inclined to re-observe it. It fqllqwB 43 
J'n 32**2 of time, and is about 12' 47" north of t^,Wr i so 
approximate, plocd for ib32'0 will be 44 

+ 7° 36' 23"; which I apprehend to be wthin I * df ihe 
and 1' in deck; and hence the approximate place df^the 
epoch of the preceding night’s observation must have been, 

IS™ 34* ; Deck +7” 36' 34". ITie place for the sameepi * 
polatedfrom Mr^ Henderson's £phemeri.s,computedfrom Dai 
Slements, is iR 10'* 12’" 30* j Deck+ 8“ 17'. 

It was not till about S'* sid. time that the clouds were sufficiently 
di^peised f'om the comet’s place to allow u view of it. Being then, 
however, at a much greater altitude than when seen last night, it 
was proportionally brighter, and was, indeed, a very fine and brilliant 
object, i he trace a tail or branch in the same direction as "last 
night, though e'c’ccmely feeble, was now unequivocal, and the central 
point not t • be overlooked. It had not, however, the appearance of 
a'Hi^r,b'it seemed iror ; analugouatothe central point in some nebulae, 
such as :oar in "JnJrw.i.da, which is probably only nebula much 
inor!=^ condensed than the rest. The comet's diameter could not be 
estimated under 5', and / suspected some degree of nebulosity even 
btwond that limit. 

** At S'" 2d* sid. thne at Slough, the comet’s centre followed a 
star tv m the field, almost exactly I'-d north of it, (a good observation). 
The comet being then alfdwed to run along the middle wire, so as to 
traverse a'diamctri’ of the field while the star traversed a chord, I 
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found the times occupied to be respectively Or*'.** and 25»'5, which 
gives for their difference of declination 6' 24", the comet being south 
of the star. The star to is a conspicuous one, of fully the 9th mag., 
and there is no other which can be mistaken for it. A star of the 10th 
mag. precedes it about 20* of time, and is about 2'§ south of it ; but 
except this there is no other considerable star within at least 10' in 
all directions. The comet's daily motion (obtained per Ephemeris) 
may therefore be safely used to identify this star. Admitting, then, 
that in the interval (2G'‘ 15" S.T.) elapsed since the last observation 
the comet had moved over +6" 20® in ^,'and —1° 10' 3" in decl., 
we get for the approximate place of the stavw for 1832*0, 

JR = lO" 21"' .52®; Decl. + 6° 32' 55".'* 


Mr. Best presented a diagram of the path of the comet from Oct. 
30 to Nov. 14. ’ 

II. On a Method of Ascertaining the Rate of Chronometers; 
especially when n strict examination of their performances is required. 
By Mr. James Epps, Assistant Secretary of the Society. 

Ill Observations of the Transit of Mercury of May by 

M. Queteletof Brussels ; Mr. Henderson, atth^ Cape of'&o4%ope; 
Cnpt. Bayfield ; Capt. R. Owen, at Crooked Island ; Ca^^tl^lcher, 
at Cavalho Island, Bijoogas j and M. Cacciatore. ' ^ ' 

IV. Observations of the Occultalion of 104 m 7'aur» of October 13 ; 
and of fx Ceil of November 7, 1832. By Mr. Snow. Accompanied 
by tbf tmnsits of the stars which were used to correct the clock. * 
‘"*LW2. October 1 3. Observed in Suvillc Row, 

Jfninai^d^ of 104 m Tauri (5di mag.) S'* 35" 44**7 sid. time. 

*^8tar vaijiuihl^d gradually, as if it had been a small planetary 
Tele4C(^pe; 4. 5 -inch refi actor, ]>ower ISO; adjusted to the 

"^1832. November 7. Observed in Suville Row, 

Immersion of /t Cfti (4th mng.) 35" 41**10 aid. time. 



Telescope 45 -inch refractor, power 40, adjusted' to the star. 71ie 
star was very sharp and distinct; and although the immersion took 
place ut the moon’s dark limb, (the moon wanting about I2 hours 
of being full,) the star did nut disappear until it actually reached 
the enlightened portion of tlie moon’s disk : the star then vanished, 
not quite instantaneously t but suffered no previn*is dhaiuu.ion of light 
or change of colour. 

V. Observations of the Occultation of Saturn of May 8 ; by Pro- 
fessor Airy and Mr. Maclear, at Cambridge ; and by M. C^;i8torc, 
at Palermo : the latter observed that on emerging, Salv^ih iPhone 
faintly for 20®, and then resumed its usual splendour. 

VI. 8tars observed with the Moon at' the Ko)^!] Observatory^ 
Cireenwich. in the months of /line, July, and August, 1832. 

VII. Observations of the Transits of the Moon with Moon- 
culminating Stars, made at Cambridge Observatory iii the months 
of August, September, and October, 1832. 
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Proceedings of tfte Committee of Science and Correspondence, 

September 25, and October 9, 1832. — Colonel Sykes resumed the 
exhibition of the collection of Birds formed by him in Dukhun. On 
previous evenings he had brought under the notice of the Committee 
the Raptores and Jnsessores ; and on the present he submitted the 
remaining orders in the form of a ** Catalogue of Birds (systematically 
arranged) of the Hasorial, Grallatorial, and Natatorial Orders, ob- 
served in the Dukhun by Lieut. Colonel W. H. Sykes, Bombay Army, 
F.L.S., F.Z.S , Ac. Ac" which is given in the ** Proceedings’* of the 
Committee. In this catalogue are enumerated 95 species, making 
together with 137 enumerated in the former catalogue 232, among 
which 14 of those enunterated in the present catalogue are new to 
science. Of these r.sw species the specific characters, dimensions, 
and localities are given, throughout ; together, in many instances, 
with observations on their habits, food, affinities, Ac. Of the species 
already d^cxibed by naturalists, Specimens of which are contained in 
Coloitel ^^k^'s collection, the synonymes and in some instances the 
native appelfiitlons are given j also references to figures, with remarks 
on their ndelity $ in many cases the dimensions and the localities of 
the biros } and various remarks on their characters and habits, &c. 
^^'e proceed to ext<'act from Colonel Sykes’s present Catalogue some 
aracles v'hich appear to possess peculiar interest 

14'2. Columba risoria, Linn. La Tuurterelle d collier du S^Sgdlf,. 
Buff , Ois. 2, 550 & 553. pi. 26. PI. Enl. 1 6 1 & 244. Le Vaill., 
dV.fr. 6. pi. 268. 

Length, inclusive of tail, 13-iV inches : tail 5 inches. Gregfi^ilpy^ 
and common in the open country. Sexes alike. In spite 
proverbial gentleness of the Dove, Colonel Sykes has seen these |irdi, 
fighting with the most inveterate hostility ; seizing each other W the 
bill and rolling upon the ground together. Outer webs of 2nd/ 3rd 
and 4th qu^i-feathers hollowed. 

148. Pavo cristatuSf Linn. Peafowl. Mohr of the Mahrattas. 
i'he'wild PejJ^ml is abundant in the dense woods of the Ghauts : 
it is readih do*, esticated, and many Hindoo temples in the Dukhun 
have considerable flocks of them. On a comparison with the bird as 
domestic:, ed in Europe, the latter is found, both male and female, 
to be absoiti!s‘ identical with the wild bird of. India. Irides intense 
red brown 

181. ri ornicoptfrus ruber, Linn., 1. $30. Le Flammant, Buff., Ois. 

8. 475. FI. Enl. 63. Red I^mingo. Rajah Huns of the Hindoos. 

hides light yellow. Length inclusive of tail, 43^ inches : tail 6 
inches. 

In the duodenum of a female were found two thick, remarkable 
white worms composed of annuU; one 7 inches long, the other 4^ 
inches j and filling up, tlfie intestinal canal, so that liquid food only 
could have passed ; nevertheless the bird appeared quite healthy. 

188. Ibis reUgiosa, Cuv., Rcgne Anim. 1. 483. Sacred Ibis. L’lb'is 
Sucre, Cuv., Uccherchcs sur Ics Osscinens Fussilcs, 1 . 161. Tania- 
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lus Mthiapims. Ibis Macei, Cuv., Ann. Mus. 1 1. 125. While Ibis 
toith purple black secondary quill decomposed feath&'s, Ind.J^Orn. 2 . 
706. 

Col. Sykes carefully compared the descriptions and measurements 
of the larger Mummy Ibis of Cuvier ; and is induced to believe the 
present bird is the same. Col. Sykes puts into juxtaposition the 
measurements of Cuvier’s Mummy Ibis from Thebes and one of hU 
own birds : 



The individual of which the measurements are given. |iBa the two 
first quills tipped with violet, their shafts of the same cqbiiivlititilTour 
of the secondary quills are also violet and with their 
posed, according with Cuvier’s description. The violetjcpidur Jq> 
so deep as in the Ethiopian Ibis ; but as in all Col. Syke^'s^spe^imeps 
(nine in number) the violet feathers are in progress of development, 
the colour would no doubt subsequently be darker. Cuvier nientiou^ 
that the Mummy Ibis varied a little in size. Col. Sykes nas birds 
larger and smaller than that of which the measurements are given. 

Appear in Oukhun in the cold weather only. Gregarious. 

'%rides narrow, lake colour. Food water-crickets, crabs, beetles, 
•shTh^. Length, inclusive of tail, 30 to 35-1- inches : tail 5-,V to 5-At . 
Bfi jWd head to occiput 7-Ar to 9-rV inches. Bill to the gape fi-A- to 
•7;vSches. 

189. /6is igaeu. TVintofus tgnetts,Lath.,Ind. Orn. 2. 708 12. /fits 


falcinelluSf Temm., Man. d’Orn., 2nd Edit. 2. 596. 

Col. Sykes's birds, male and female, are identical with two Euro- 
pean specimens in the British Museum labelled Ibis igneu aud view - 
ed as the immature birds of Ibis falciuellus. Col. Sykes however has 
seen so many of both in India, appearing in different flocks at the 
same period of the year, and not having, as M. Temmhick describes 
the birds before they are three yearo old, ** partie inferieure du cou, 
poitrine, ventre, et cuisses d’un noir cendrd 3 haut du dos et scapu- 
laires d*un cendr 6 brun,” but of a rich fuscous brown, with brilliant 
metallic reflections 3 diflering also in the proportions of t>ic internai 
organization ; and Dr. Latham moreover describes e.en the youngest 
birds of Ibis falcinellus'^m characterized by reddish brown. Hero- 
dotus speaks of che smaller Ibis as entirely black, a description inap- 
plicable to the Ibis falcinellus, but applicable to the present species, 
which at a short distance appears entirely black. Col. Sykes is there- 
fore induced to adopt the opinion of those writers who considered the 
bird distinct from Ims falaneUus, ' Its measurements correspond with 
those of the smaller species of Mummy Ibis given by Cuvier; and it 
agrees in plumage (intense blackish brown with metallic reflections. 
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without any mention of chestnut or marone, the livery of the Ibis ig- 
nea,) with the descriptions of the ancients ; it is therefore very pro- 
bable, as M. Temminck suggests, that it is the sacred species wor- 
shiped and embalmed by the Egyptians. 

Length (male), inclusive of tail, 25-J inches: tail 4:^^ inches. Fe- 
male 23^ inches : tail 4 inches. 

Black beetles, larva of water insects, and numerous univalve shells 
found in the stomachs of these birds. 

191. Ibis falcineUuSf Temm., Man. d’Orn. 2 nd Edit. 2. 599. Tantalus 
fakineUuSt Linn., 1 . 21 ^ 1 . Gmel., 1 . 648. Le Courlisverd, Buff., Ois. 
8 . 29. Courly d' Italic, Buff., FI. Enl. 819. Marone Ibis. 

Sexes do not differ in plumage > but the female is somewhat smaller 
than the male. 

Length, inclusive of tail, 26 to 26^ inches : tail inches. Mul- 
titudes of black beetles and grasshoppers, and univalve fresh-water 
stiells, ibund in the stomach. An immature bird in possession of the 
Zoologic^ .Society, unlike the supposed immature bird (Ibisignea), 
is by the marone,^livery of the Ihis Jvlcmellus, 

Mclanogaster, Gmel. 1. 580. Anhinga noir du Senegal, 
PI. Enl. 960 & 1.07. Black-btlled Darter, cnWed 
t)ke WlcX^bird in Dukhun. 

X’fderl^right yellow. Length, inclusive of tail, 3 7| inches ; tail 

inches. Solitary. Rare in Dukhun, but frequently met with below 
the Ghauts. This bird has the singular faculty of being enabled to 
swim with the whole of its body under water, the long neck and head 
alone being visible, looking like a snake. Colonel Sykes's limitsi do 
not permit him to enlarge on the very peculiar formation of the stoup^h, 
more resembling that of a ruqiinant than a bird. Seven small qarj^imd 
much deep-green vegetable fibre were found in the stomach of a 

Colonel Sykes states, that the domestic Duck (Anns Boschas). is'ex<«> 
iensively bred by the Portuguese in Western India, and that it is 
subject to a kind of apoplexy, which carries it off in a few minutes, 
although previously in apparent health. He has known a trader lose 
a ilLck .'.f More than thirty in the course of one day; and he has him- 
self had ten ducks struck simultaneously, stagger about for a short 
time as if drunk, run round in- circles, fall on their backs, and die. 
He has not been able to discover any morbid appearances in the bruin. 
In no instance, in the stomachs of the Anatida;, werg animal matters 
met with 3 the contents consisted of grains, seeds, vegetables, and 
gravel. 

Colonel Sykes, in closing his Catalogue of the birds of Dukhun, 
mentioned that the details he had given resulted from personal obser- 
vatiqn the specimens, ig a living Or recent state. With few excep- 
tions, ths .whole were shot by himself; and, to guard against false 
impreisiens^ be acculhulAted several individuals of the same species 
and of both sexesj taif was raroly confined to a solitary bird. 
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OBSERVATIONS ON TWO ARCHES OF AUUOKiE BOREALES. 

FROM R. POTTER, ESQ. 


T he observations I have to offer on these twp appearances of the 
aurora borealis, are not such os would be necessary for very ac- 
curate calculations of the height of the meteor; they will nevertheless 
suffice for determining this height approximatively if contemporaneous 
observations should chance to have been made in places properly situ- 
ated for the purpose. Indeed, if we adopt the hypothesis, as already 
sufficiently demonstrated, that the arches are portions of luminous 
rings round the magnetic axis, we may reduce the observations of 
any two localities to a common magnetic meridian, when the arch has 


not exhibited any deviation from a regular curvature. 

The last arch of those below having been nearly stationary 
considerable length of time, I hope it may have been 
Scotland ; and if Mr Wharton of Dryburn near Durha0'^^^|S 
seen it, I am sure he will in such case not have failed to 
tained its apparent altitude with an instrument. Thou^^fl^ 
tleman’s observation, combined with mine, would not be hdgf 
from the too great proximity of the places of observation, for 
an approximate calculation of the heigiit, yet by using the rent 
mentioned above, Mr. Wharton's observation, combined with z 


lar one taken in the neighbourhood of Melrose or Edinburgh, woul 1 
go far to settle finally the interesting question as to the region in 
which^his meteor takes place. 

O^^^ation 1. — ^I'he Sunday, 23rd Sept. 1832, was remarkably 
calni^^’.Smedley, situated about English mile to the north of the 
sphr^bf St. Mary's church in Manchester, of which the latitude and 
longitude are on record j in the evening the sky wus generally ciear, 
though somewhat hazy near the horizon, — there was an appearance of 
n faint aurora. A faint arch, which had appeared, had at fifty-Iiv' 
minutes past seven o'clock an altitude of about 20*^ fo*' It^ '?niddle 


breadth; at ten minutes past eight its altitude was about 25°. It 
afterwards rose still higher, but was become almost imperceptible 
at half-past eight. A few faint streamers were seen, and more light 
on the horizon. The arch was not complete, reaching only from about 
the true north to the western horizon : its great faintness preveqted' 


me taking a better observation and measuring its breadth. There 
i ad been an aiiroral light visible in the north for sev^l evenings, 
but the sky was cloudy. ^ . * 

Observation ‘2.-^On my return from a short visit to Sir David Brew- 
ster at Allerly, when I arrived on the 2 1st Dec. 1832, by the Cheyy- 
chase coach, to within thirteen miles of Newcastld^upon-Tyne,'! per- 
ceived, on looking towards the north-north-west, that there wad a v^ry 
distinct arch of an aurora ; it was just seven o’clock in the evening 
when I first saw the arch, and 1 immediately set about to estimate the 
altitude of its highest point, which f called to be nearly 1 1** for its 
under edge, and its breadth to be about 4°. 1 was rather unfavour- 


ably seated for watching the arch continually, and it was only some 
Third Series.Vo). 2. No, 9. March 1833. 2 H 
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time after that 1 jierceived tlie arch to have become double ; by look, 
ing more frequently I found thia appearance to arise from another 
arch which was rising above the former, and which after attaining a 
considerable altitude became irregular in form and disappeared, as 
well as some other irregular appearances. 1 noticed the first arch 
during about an hour and a half, and though it was often very faint, 
and had almost entirely disappeared, yet when it became bright again, 
it always had very nearly the same altitude as at first: I, however, 
sometimes believed it to be a little less if at all different. 

The next evening w'hen 1 hud arrived on the high ground of Stan- 
edge, between Huddersfield and Oldham, there was a promise of a 
fine display, but the sky became immediately densely overcast, so that 
no after-opportunity of observing occurred. The appearance on this 
occasion was different to any I had before seen ; the sky in the mag- 
netic north appeared thickly covered to a considerable height with 
minute fleecy clouds of bright auroral light this uncommon appear- 
ance made me regret having arrived within the influence of the cloudy 
al^nS^here of Lancashire. found that the evening of the 2 1 st of 
had also been cloudy in the neighbourhood of Manchester. 

- , . ■ 

' - ' ANALYSIS OF GUMS. 


In our Number for September last, we gave the analyses of several 
gums by M. Guerin j we now continue them. 

Cherry-tree Gum. Specific gravity I’dZfi, colourless or coloured 
like gum arabic ; it is in rounded pieces of various sises, like those 
of gum Senegal, or stalactitic. It frequently contains fragments of 
wood in its interior ; reddens litmus-paper, and has sometimes an 
acid taste. Heat, light and chlorine act upon it as they do upon gum 
arabic ; and the action of alcohol, and of sulphuric and nitric acids, 
is also similar. When pieces of this gum are put into cold water, 
they bwell and partially dissolve only, whatever may be the quantity 
of water ; but by boiling for some hours they dissolve perfectly. 
.According to Dr. Thomson, alcohol occasions no precipitation in 
cherry-tree gum, but M. Guerin asserts that precipitation always takes 
place. 

One hundred parts cherry-tree gum heated with 400 parts of nitric 
acid, yielded 15-54 parts of niucic acid and oxalic acid. By analysis 
it yielded— 

Arabia 52-10 and Carbon 43'6<J 

Cerasin ....34-90 — Oxygen ....50-08 

Water 1200 — Hydrogen ..06*23 

Ashes 1- ^ 

100*00 


100*00 

The ashes contain the same substances as those of gum arabic, except 
sulphate of potash. * 

M. Guerin prepares cerasin by exposing one part of cherry-tree 
gum to the action of 400 parts of water for twelve hours at the tem- 
perature of 65° Fahr. The mixture is to be frequently stirred, and 
the water is to be poured oflF, and the same quantity again added ; this 
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operation is to be repeated till all the soluble matter is dissolved. 'JThe 
residue is then to be drained oh a cloth and dried in a water-bath. 
M. Guerin remarks that Dr. Thomson has confounded that part of 
cherry-tree gum and native gums which is insoluble in cold water^ 
with gum tragacanth, under the common name of Cerasin ; but they 
ought to be distinguished, for the insoluble part of native gums yields 
nearly the same proportion of mucic acid as urhbin, whilst bassorin 
gives more ; the former also is dissolved and changed into arabin by 
boiling water, whilst the latter suffers no alteration by it. The name of 
rcrasin is reserved by M. Guerin for that part of native gums which 
is insoluble in cold water, and he thinks that it may be considered as 
isomeric with arabin. 

One hundred parts of cerasin consist of 

Cerasin 90‘G0 

Water 8*40 

Ashes 1 *00 

The ultimate analysis of cherry-tree gum, which contains 
per cenC.' of cerasin, differs scarcely at all from that of 
Cerasin is insoluble in alcohol, and does not undergo the Vinous 
fermentation it swells slightly in cold water, without dissolving. / 
quantity of cerasin was boiled in water during six hours ; the trans- 
parent liquor obtained was evaporated to dryness in a platina capsu>e. 
The lestdue was composed of 

Arabin 90*687 

Water ........ 8*402 

Ashes ion 


lOO* 

M. Guerin found that water at 65° Fahr. dissolved 13*15 perrcTi.. of 
it, and at 2 1 2°, 1 9*03 j and he considers the cerasin as converte j into 
arabin by the action of the heat, and this transformation he thinks may 
be accounted for, by considering the circumstances under which game 
are formed. Gum arable and Senegal flow from certain trees in hot 
countries, which probably occasions the formation of arabin j while 
in colder climates cerasin is formed, which by the heat of boiling water 
becomes arabin. 

The following are given by M. Guerin as the composition of the 
gum of the annexed trees. 

Apricot. Plum. Peach. Almond. 

Arabin and cerasin 89*85 82*23 82*60 83*24 


Water 6*82 16*15 14*21 13*79 

Ashes 3*33 2*62 3*14 2*97 


100 * 100 - 100 * 100 * 

EXAMINATION OF SUGAR OF MILK. 

M. Guerin remarks that gum and sugar of milk are the only sub- 
stances which by being heated with nitric acid yield mucic and ox- 
alic acids ; and he thought it desirable to ascertain which of tlieni 

2 H 2 



236 Intelligence and Miscellaneous Articles, 

yielded the most. Water at 65*^ dissolved 10*9 1 per cent, of sugar of 
milk) and at 2 i 2°, 96*70 per cent. ; 1 00 parts of it heated with 600 parts 
of nitric acid gave as a maximum product 28*62 of mucic acid, mixed 
with oxalic acid j gum Senegal, which consists of arabin and water, 
gave only 16*70 per cent, of mucic acid mixed with oxalic ; but then 
sugar of milk contains less than one per cent, of water, while gum 
Senegal contains 16*1 per cent, and 2*78 per cent, more of ashes. 

Mucic acid, obtained either from sugar of milk or gums, when dis- 
solved in boiling water, crystallises on cooling in small scales, which 
present on their edges smalt crystals, which appeared to be prisms 
with a rectangular base. 


SUPPOSED ARTIFICIAL MALIC ACID. 

M. Guerin observes that Scheele obtained a peculiar acid, which 
he called Malic acid, by the action of nitric acid upon mucilage. 
Fourcroy and Vauquelin repeated these experiments, and described 
a new uncrystallizable acid, which they considered as identical with 
»cid of fruits, this acid not having then been obtained in a 
ctMPme«iate. 

. ^ fg4e)rto prepare this arti6cial malic acid, M. Guerin el^loyed 
the ftAMli^ng process : one part of gum arabic was treated with two 
parts of nitric acid, diluted with half their weight of water j the mix- 
ture was heated moderately, until all the gum was dissolved, and the 
scli'tion was then slowly boiled for two hours. After dilution with 
••vater it was neutralized with ammonia; muriate of lime was then 
added to precipitate the oxalic acid formed, and the whole was thrown 
on a filter ; the filtered liquor was yellowish red, and solution of ni- 
trate of !.*ad v.p added to it; a yellowish precipitate was obtained, 
which, after being well washed, was decomposed by a current of sul- 
pl'u»*etted hydrogen gas, and the acid liquor was evaporated with a 
gi'ij tie heat ; this was again saturated with ammonia, and decom- 
posed by nitrate of lead ; and the precipitate decomposed by sulphu- 
retted h 3 »’drogen, gave an acid liquor, which, though evaporated to the 
consistence of a syrup, gave no crystals. 

Th j properties of this acid are, that it is slightly yellow, reddens 
litmus, its taste resembles that of malic acid, is inodorous, and more 
dense ihan water. It is very soluble, both in water and in alcohol ; 
it causes precipitation in lime, barytes, and strontia water, which is 
redissolved by excess of acid. The salts of lead give a bulky preci- 
pitate with it, which is insoluble in 'old water, and in excess of the 
acid } boiling water dissolves a small portion, which crystallizes as 
the solution cools. When this acid is neutralized by ammonia, and 
heated, an acid salt is lormr d, which crystallizes in colourless prisms 
with a rectangular base. Its taste is slightly acid ; cold water dis- 
solves it sparingly, but boiling water readily. It is insoluble in al- 
cohol. ’,This acid may be obtained by treating one part of sugar or 
of starch with half a part of nitric acid, in the same manner as al- 
ready dpicribed with gum. M. Gnerin concludes that this acid is not 
the'malic, as has generally been supposed, but that it is a new acid, 
ptifectly distinct from all others.-^ Ann. de Chim. el de Phm. tom. xlix, 
p. 274. ^ 
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ON THE CHEMICAL AGENCY OF WATER. BY M. PELOU^^E. 

Anhydrous alcohol, sulphuric ether and acetic ether, disguise, more 
or less completely, the pioperties of the strongest acids. Their so- 
lution does not redden litmus, nor decompose a great number of car- 
bonates. A mixture of about 6 parts of absolute alcohol and 1 
part of concentrated sulphuric acid does not act upon any neutral 
carbonate, but it immediately decomposes acetate of potash, and dis- 
engages abundant vapours of vinegar mixed with acetic »ther. 

It is well known, since the labours of Hennell and Sdrolhis, that 
sulphovinic acid is formed in the cold, in a mixture of alcohol and 
concentrated sulphuric acid, but whatever may be the excess of alcohol 
employed, free sulphuric acid remains in the mixture. It is therefore 
reasonable to conclude, from the above-mentioned experiment, that 
an alcoholic solution of sulphovinic and sulphuric acid is incapable of 
decomposing a carbonate j water must be added that the action may 
occur. c'i tf’, ' 

A solution of muriatic acid gas in alcohol, so that 

whgn diluted with several hundred times its vo1unmxifyW«|p^>yed- 
litmus-paper, attacks artificial carbonate of lime an^^tanft^arble 
f^^ith extreme violence. It also attacks, but lesa jflnhgly, the 
carbonates of barytes, strontia, magnesia, and soda, even when they 
have been previously calcined ; but on the contrary it does not de. 
compose carbonate of potash. Concentrated nitric acid mixed wi^h 
alcohol does not decompose carbonate of potash : it act« nerge..'C illy 
upon the carbonates of lime and strontia ; ^hosc of barytes, mugL da, 
^nd soda are also attacked, but much more slowly. 

- .‘Vegetable acids produce similar effects ; hie ta^tarir . laric, 

citric, and oxalic acids all dissolve m notable quantity u. alcohol ; 
the solution of the two fii-st did not act upon any of the numrrou' 
carbonates with which it was put in contact, 'ITie alcohol’c solut.un 
of citric acid does not act upon the carbonates of strontic, lime, or 
barytes, but it attacks the carbonates of potash and magnesis, but 
the latter with extreme slowness. 

Oxalic acid, which disengages carbonic acid from the 'ai‘bonates 
of strontia, magnesia, and barytes, dues not, act at all upon carbonate 
of potash or of lime. These facts show, that on many occasions in 
which alcohol is employed in chemiral Investigations, it will prevent 
the operator from discovering the presence of an excess of acid by 
litmus-paper. 

M. Pelouze remarks that some of the facte cited may be satufac- 
torily explained, while others are quite inexplicable. What is the 
reason, for example, why concentrated i«cetic acid does not act upon 
carbonate of lime, while it combines so cnergetit^ly with caustic 
lime } Why is water required in the first case and uselee^s in the second? 
— for in both cases the same product is obtained. Thus acetic acid 
dissolved in alcohol, and acetic acid dissolved in water, may be con- 
sidered, with relation to certain bodies, chalk for example, as acids 
entirely distinct from each other. Acetic acid dissolved in alcohol is 
to the carbonates, what carbonic add is to the acetates dissolved in 
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alcohol ; that is to say, in one case there is no action, and in the other 
it is strong. 

Chloride of strontium, chloride of copper, and nitrate of copper 
when dissolved in alcohol, were not decomposed by exposure to a 
long-continued current of carbonic acid gas. 

The presence of water does not appear to be always necessary to 
chemical action ; in many cases it may occur with other solvents. 
Oxalic acid dried under the receiver of the air-pump and dissolved in 
absolute alcohol, precipitates a similar solution of nitrate flame. 
Sulphocyanate of potash gives as deep a colour to permuriate of iron 
dissolved in alcohol as in water. — Ann, de Chim. tom. 1. p. 434. 


Summary of the State of the Barometer, 8^c. in Kendal, for 18S2. 


i 

Barometer. 

Tliermometer. 

Quantity 
of Bain 
infncbei. 

1 

Prevalent 

Winds. 


Min. 

Mean. 

jMax. 

Mill. 

Mean. 

Mar. ' 

April 

May 

June 

Julv 

Aug. 

Sept. 1 

Oot. 

UuV. 

Dec. I 

30*48 

30*46 

30*41 

30*18 

49*98 

30*30 

30*42 

30*30 1 

3C*t8 

i9*J8 
48 86 
48*97 
4945 
29*00 
29*22 
2947 
29 IJ 

49*46 

28*77 

4913 

4908 

29*70 

29*80 

29*61 

49 80 
49*74 
29*63 

49 89 
49*63 
*29*86 

29 79 

49*<i2 

29*66 

470 

.•il 

56 

62 

67 

69*5 

72 

68*5 

64 

62 

53 

50 

60*18 

20° 

25 

28 

30*5 

30*5 

43*5 

43 

41 

42 
35 

25*5 

25 

36*17 

36*96 

42*47 

46*76 
49*89 
57*50 
59*41 
58*16 
54*62 
49*79 
39 86 
39*59 

2*278 

4*258 

3*549. 

2*235, 

1*602 

4*643 

2*639 

4*433 

2295 

8*346 

5*373 

8037 

49*688'' 

U 

io 

10 

8 

16 

10 

21 

8 

22 

16 

18 

iM^V* 

ME. 

K. 

w. 

NW. 

W. 

w, 

sw. 

kwAw, 

sw. 

An. ral 
Means, Ac. 

30*20 

29*13 

29*73 


47*68 

167 

w. 


'fhere have been very few meteorological peculiarities observed 
during^ the year 1852. The annual mean of the barometer exceeds 
in a trifling degree that of several years past. The annual average 
of the thermometer is less than that of 18.31, but greater than the 
mean of several preceding years. Tiie cholera made its appearance 
in Kendal about the beginning of July, or the latter part of June. 
Fronn that time to its disappearance in August, the weather was 
not distinguished by any peculiarity, by any sudden changes, or 
any excess or diminution of temperature, beyond what i$ common 
in this place at the same season of the year. The average tempera- 
ture of July, August, September, and October, in this year is 55^ 99 
and taking the average temperature of the same months in the pre- 
ceding sevein years, wc find it to be 55^*23, showing that the dif- 
forenca in temperature is very trifling. We had no frost from the 
5th of May till the 7th of November. The aurora borealis has not 
been seen this year so frequently as last, and was very rarely noticed 
till the last three months, when there were several splendid appear- 
ances of it,. The most extraordinary was seen on the evening of 
the Ist of November, when several bows of light, accompanied with 
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Lunar OccuUationsfor March. 

streamers, were observed ; but contrary to any preceding observa- 
tion, the bows, instead of crossing the ma^n^ic meridian at right 
angles, and having the magnetic north as uieir centre, crossed the 
true meridian at right angles, and had the true north as their centve. 
As there were several bows seen during the- course of the evening, 
it was deliberately noticed that each had the true north in its centre. 
This variation from the general law of the arches which sometimes 
accompany the aurora borealis is unprecedented, so far as the read- 
ing or observation of the writer can determine. Till the end of 
September, the quantity of rain measured was much below what is 
usually taken in that period of the year. In the last three months 
the quantity, as will be seen by inspecting the preceding table, 
amounts to 21*756 inches,— a quantity eOual to the annual amount 
which falls in many parts of England. The average annual amount 
of rain for Kendal for the last eleven years is 56*309 inches, — a quan- 
tity which of course will vary every year ; but the ann^ average 
for Kendal may be fairly stated at about 57 inches».'^ ialj Jg^ test 
quantity of ram measured, which had fallen in^^du^np^ing 
tweq^-four hours, was 2*882 inches on the 25th tffilMlHmv^'4>ut 
t^Uintity was more than 3 inches ; as the vbcg^^wlneh re* 
ceh^Hie'htin was running over when noticed, andlta4 evidently 
lost much in that way. On that day the river was so much swollen 
that we had the highest flood known for many years, except on the 
9th of February 1831, which flood was partly occasioned by the 
sudden melting of snow, the ground being too nmch frozen to allow 
of its draining gradually from the neighbouring country. The 
greatest quantity measured in this town for the last eleven y ,«rs, 
before the date first mentioned, was scarcely inches in any twenty- 

four hours. The most prevalent wind during tlie last year has been 
West. 

LUNAR OCCULTATIONS FOR MARCH. 


Occultatiom of Jixed ^tars by the Moon^ visible at Greenwich in tl,e 
Year 1833. Computed by Thomas JVIaclkar, Esq.f andcircu~ 
luted by the Astronomical Society, 
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XXXIX. Notice of a Submarine Forest in 'CM 
tie Hev. James Yates, M.A. F.L. jfP 
pUGH several ancient Welch writfeJi 

Finodern antiquaries, have alluded to 

fore^^^ardi^n Bay, I believe no geologist has '^iven any 
accodhr of it, if we except a brief reiefence in Mr. Arthur 
Aikiii’s Tour in North Wales (p. 56.). 

This forest extends many miles along the coast of Meri- 
onethshire and Cardiganshire, being divided into two parts by 
the estuary of the Dovey. 'J'hc iiorthern porMon, extending 
towards Barmouth, is considerably long ic than the soulaern, 
which extends in the direction o^' Aberysiwilh, 

The coast is hero covered rvith sand®, dry at low water, which 
seem to owe their formation to ihc jiinctionof the river Dovey 
with the sea. JJartb Saut/.i, to w hicL I shall chiefly confine my 
' description, constituU' the oathern and shorter of the tWo di- 


visions. 


These sands are bounded on the land-side by a wall of 
shingles, extending about two miles from Borth to Moel-Yiiys. 
The waters of the rivei Lory partly disc harge thenise'v-’s into 
the sea by oozing through the wail, and are m paA^t <uifiused 
over a tmet of bog and marsh land, wh'ch lo' ins t ic nordi- 
western angle of Cardigaiishi-e, 

The submarine forest consists ofloW^^tumpso/ trees, which 
evidently retain their original position. Some of them have 
long curling roots, which radiate over the surface of the shore. 
The stratum of soil, in wdiich they grew, is now covered with 
a bed of peat, and the stems of many of tliem are seen rising 

* Read before the Geological Sodety of London; and communicated liy 
the Author, with the permission of the Council. 

Third Series, Vol. 2. No. 10. AprillSSS, 2 I 
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through it. The pent is extensivejy cut for fuel by the poor 
people on the coast. Both the decayed wood and the peat 
are' penetrated very generally by the Pholas Candida, I found 
the wood to be inhabited also by multitudes of the Teredo 
navalis, although I did not observe any specimen of the latter 
animal in the peat. 

The wood is found in every stage of decay. The bark re- 
mains in many instances around the trunks, much less altered 
tlian they are by time. 

Among the species of wood, the most easily distinguish- 
able is that of the Pinus syhestris^ or Scotch Fir. This is so 
little decayed as to be sometimes used for the purposes of car- 
pentry. Dr. Bostock informs me, that he has seen the wood 
of Scotch fir, together with birch and oak, taken out of Bar- 
ton Moss, a few miles to the north of Liverpool. Of the oc- 
currencQ^pf Scotch fir, in others of the Lancashire mosses^ as 
weft and submai^ine forests in Cheshire, Yo^jc^hire, 

enoc^l^Wl^hsliire, abundant evidence is afforded 
mohy'pfthe Rev. Abraham De laPryme, (Phil.TrantuH^^l^ii. 
p.980, Stt, vol. xxiii. p. 1073), of Evelyn in his Sily^jBfej^ii. 
p. 298, ed. Hunter,} of the Rev. John Whitaker in^1Si^»Btory 
of Manchester (vol. i. p. 310), and of Dr. Correa ]^h*a in 
the Philosophical Transactions for 1799. The facts stated 
by these authors prove, that about the commencement of the 
Christian V sera there were in the above-named counties ex- 
tensive forests of Scotch fir. It appears, however, to have been 
confined to low marshy situations, as 1 find no evidence of its 
growch upon any of the more hilly parts of the country. Iti 
Hatfieid Chace, in the south of Yorkshire, there were some of 
these native firs remaining until about the middle of the seven- 
teenth century, and the last of them was cut down only thirty 
years before Mt. De la Pryme sent his paper to the Royal So- 
ciety. Thus we see that the naiural order of Coniferm may 
be traced in the English strata from the geological aLTa of the 
Independent Coal Formation to within two hundred years of 
our 'iwn time, although the Scotch fir, the last of the tribe, 
is nov excluded by botanists from the living Flora of the 
country. 

Another kind of wood, which is found in the submarine 
forest of Cardigan Bay, and which seems to be amentaceous 
(either birch, alder, or willow), is much more thoroughly de- 
cayed* But tlia solvent and corroding powers of the water 
have acted only on the sap, resins, gums, or other contents 
of die vessels of the wood, and not upon tlie vessels them- 
, selves. The, vascular tissue seems to remain quite uninjured. 
'After breaking oft‘ a portion of this wood 1 could, with my 



in Cardigan Bay' 





hand, squeeze the water from it os from a sponge, and was 
struck with the smal! space it occupied after such a pressure. 
It seemed obvious, that if these trunks had been thrown down 
instead of standing upright, they would have assumed glider 
the weight of superincumbciit masses of earth the flat ribbon- 
like form, which is usual in the native charcoal of the carbo^ 
niferous strata ; and it appeared that the preservation of the 
delicate structure of the wood with its cells and vessels, not- 
withstanding the removal of all the vegetable principles con- 
tained in them, might throw light on the process pf jictrifac- 
tioii. 

1 am informed that the appearances are exactly similar in 
the northern portion of the submarine forest,' which 1 have 
not visited. A natural mound or wall of shingles in this, ns 
in the portion above described, separates the sanda sub- 
marine forest from a tract of marsh and bog, 
prfeieii^ondition to the waters of a stream, 

l^gard to the origin of these appearances,' T reu- 

i recourse to any subierranenii movement in order to 
The wall of shingles, which now forms a jia- 
, between the sandy shore with its peat and sub- 
marine forest on die west, and the tract of peat and marsh on 
the east, must be supposed, notwiihstandiiig its gi'eat dimen- 
sions, to be liable to changes of position, rlaced ibrther sea- 
ward, it would inclose the tract, which is now submarine ; and 
if after the growth of the fliresi, its destruction, and the forma- 
tion of peat upon its remains, the sea made a breach in the 
rampart, the present state of tilings would be in no long time 
the result, as the diflerence of level is inconsiderable between 
the submarine jiortion and that which is remot? from the in- 
fluence of the waves, and the slight diflerence bf level which 
exists may, if necessaryj be accounted ibr from the percolation 
of the same waters which produce the marsh and bog, and 
which might gradually carry aw: y portions of the subst ata 
The tract which 1 have been describing is called by the 
Welch, Canliev Gwaelod, which means ihe lowland hv\dred. 
According to their ancient memorials it was submerged by an 
irruption of the sea about the year 520 of the Christian acra. 
Ill the Triads of Britain, one of the most important records, 
this disaster is iinpiitcd to the folly of “ tScithenyn, the drunk- 
ard, who in his drink let the sea over the Cantrev Gwaelod.’’ 
The representations of the bards respecting the importance 
and opulence of this district are probably exaggerated ; but 
I see no reason to dispute their tcsliinony either respecting' 

2 1 2 
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the fact of the irruption of the sea by destroying the ancient 
dykes, nor with regard to the period which they assign as the 
date of that event*. 


XL. Narrative of Experiments made with the Seconds Pen- 
dtdum, principatlp in order to determine the hitherto un- 
assigned Amount of the Iiiftuence of certain minute Forces on 
its Hate of Motion, Bp Mr, James ScRYMGEOuaf. 

^T^HE author’s object in making the experiments detailed in 
the following narrative, was so much ramified in the course 
of his researches, that it will be best understood after their 
perusal. 

Suffice it at present to say, that he had in view to ascertain 
the influence of the maintaining power, or escapement on the 
time of vibrations of the pendulum in which no recoil is 
prodilte^l^ >nd likewise the effect of the resistance oj^ie^air 
up(^3p vibrations, either vihen the pendulum is 
a cIoCK^ or when it is in a detached state. ' 

The results of these experimental researches wilfSK^nd 
applicable to all the contrivances or escapements Ibf gppg the 
impulse to the pendulum without recoil. As recoil WS^oon** 
sidered to introduce sources of irregularity, it was deemed 
unnecessary to inquire into its effects, as they would be inde- 
finite and would vary with the quantity of recoil ; besides, such 
experiments would be applicable to the clock employed only. 

In pursuing this inquiry, my first object was to make the 
suspending spring of two of my clocks (which had both dead 
escapements) such as to cause tlie long and short vibrations to 
be performed in equal times. For this purpose, 1 shortened 
the acting part of the suspending spring of one of them, which, 
tor ine -iake of distinction, 1 shall call my shop time-piece. 
This clock has a common lenticular bob with a wooden rod ; 
it nad been going for five or six years previously, with the sus- 
pens-fing spring made in the usual way, of a piece of middle- 
sized watch main-spring about J of an inch in length. The 
bob is only about 4 pounds in with a small brass ball 

below itj nearly J of a pound in weight. 

The action of the suspending spring was shortened by 
fixing a piece of steel on each side of the spring, and joining 
it to the rod, so as to reduce the acting part of the spring to 

• See the Cambro-Briton. for June 1820, vol. i. p. 361 ; Edward Wil- 

liams’s Lyric Poems, vol. ?. p. 78. note; Davies’s Mythology and Rites of 
the Druids, p. 240, &c. ; Mc\ rick’s Hist, and Antiquities of the County of 
Cardigan^ p. 50^80. * f Communicated by the Author. 
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about ^ of an inch in length. I was so fortunate as to obtain 
my object on the first trial; for when the vibrations were 
made to vary from 1 to 2°*5, on each side of the point of 
rest, they were equal to within less than half a second in 
24 hours. 

1 next adjusted the suspending spring of the other clock, 
which had a mercurial pendulum, and a suspending spring 
nearly ^ of an inch in breadth, and yjo thick- 

ness. A moveable clamp-piece was made to fasten near the 
top of the })endiilum rod, so as to be shifted up and down 
at pleasure, and to clasp the suspending spring. By various 
trials 1 found, that for this strength of spring and weight of 
pendulum, the acting part required to be about of an inch 
'in length. %*[ 

After both clocks had been going for some titnej'J was sur- 
prisec^^o/ind that each of them experienced a losingj|ft;t^jbut 
partiet^^y the shop time-piece with the light 
thutJ[im|di which is about four years, 1 have had^inH^^p*- 
por^^^M of satisfying myself that this loss of rater Orjf^nUti^ 
ill tha^pUcening ol* the s|)ring. 

Ti|||nj|tnping or fastening of the spring in the manner de- 
scri^f^^lyifnout any shortening of the absolute length of the 
pendulum, occasion^ the clock having the light pendulum to 
gain about 3 minutes in 24 hours. 1 therefore lowered the 
pendulum bob, and brought it to time. About a month after- 
wards, 1 found it losing on its rate, and screwed up the pen- 
dulum bob. It is now (nt the distance of nearly four years) 
screwed up to about lialf of the distance it was lowered at 
first; a circumstance which shows how much the spring has 
weakened since that time. The clock frequently raairtained a 
uniform rate for three or four weeks succcs^ive]y: after which 
it began to lose on its rate, particularly when any sudden 
change of temperature occurred. 

Pendulums with thin siispciiding springs (which mo'-t of 
the best clocks have) will not be subject to this variation, after 
having gone for some time, at least as far as my experience 
enables me to judge. 

The clock just mentioned was lately cleaned. Before rlrnn- 
ing, it lost about a second in 24 hours, and the extent of its 
vibrations was reduced to 2°; after cleaning, the extent of its 
vibrations was 2'^'5, its original extent whei' clean ; it then 
gained .5 seconds in 24 hours, making a difference of 6 se- 
conds all together. The cause of this ihfference was, less fric- 
tion on tfie pallets. 

The impulse being given in the ascent occasioned all the 
friction that affected the time to be in the descent, which con- 
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sequently retarded the motion and caused the time to be slower. 
The friction beyond the escaping point being equal in ascent 
and descent, occasions no difference in time. 

I next put a lighter maintaining power on the clock, which 
reduced the 'extent of vibration to its extent before it was 
cleaned ; but it still gained S seconds in 24 hours. This result 
shows that the spring was such as to cause the vibrations to 
be equal in time, and that the loss in its rate before cleaning 
was occasioned by friction. 

I was now desirous of ascertaining the rate of the pendu- 
lum of this clock in a detached state. For this purpose, I 
suspended a detached pendulum, with an accosted suspending 
spring, clo$i| in front of the clock, and adjusted it so as to 
vibrate witli^tjhc i&lock pendulum. I then detached the pallets 
from the crown-wheel. The collet to which the pallets were 
rive^.bllling':nxeil to the arbor by a screw, they 
be action, deaf of the wheel, and fixed 

In this construction, the pallets, 
and ^ck-fork, form part of the pendulum. 

The pendulum was put in motion by tlie hand, 
yond its extent of vibration, so that the mean 
detached state should be tlie same as when 
clock. The experiment showed that it gained upon the de- 
tached pendulum. I then adjusted it to the detached pendu- 
lum, and put it in action with the work as before. It now 
lost about 2^ seconds in 24 hours upon its former rate. This 
experiment, thcrcfoie, showed the influence of tlie escape- 
ment upon the time of the vibrations, which was occasioned, 
conformably to what has been already slated, by the remain- 
ing friction upon the pallets in the descent, in consequence of 
the impulse being given in the ascent. 

It is proper to mention here, that the bob of this clock tra- 
versed close to the back of the case; and the resistance thus 
occasioned, accounts for part of the loss of 2^ seconds, as will 
be shown hereafter. 

The same experiment was next tried with the clock haying 
the mercurial pendulum, of about 13^ pounds in weight, and 
furnished with the strong adjusted suspending spring. The 
result showed a loss amounting to within 2 or 3 tenths of a 
second of the loss of rate exhibited in the former experiment. 

In order to give the impulse in the descent instead of the 
ascent, the following means were adopted. The flanc hes of 
thd pallets were hollowed by forming them thus : with 

a small cylindrical lap of about ^ of an inch in diameter. 
These pallets were made separate, and being jointed upon their 
axes of motion, the distance lietween them was regulated by 
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a tangent-screw, so that they could be adjusted to any depth 
in the teeth of the wheel. This shape afforded the means of 
giving about three fourths of the impulse in the descent. Ex- 
periment showed that the clock now gained about *2 seconds 
in 24 hours. The extra friction in this case was in the ascent. 


It is known that if a pendulum have at the point of rest 
impulse sufficient to reach with a certain quantity of fric- 
tion, it will require a greater impulse with a greater quantity 
of friction. The greater impulse will of course cause the first 
increments of motion to be quicker in the latter case than in 
the former ; but this incidental quickness will have gradually 
decreased, and y^jshed when the pendulum has arrived at 
the extent of 2‘’;,:iihd consequently, the ^enthr^-tll^tion will 
be quicker. Pendulums having strong adjilitl^'^l^spending 
springs require a maintaining power in weighrro^t double 
of tba|j|hich they would require with a thin 8prin|^|b |yg» a 
knii fejj i mg i^ in order to make tliem vibrate to the ext^lnBl^ 
.‘ j^ ^pnge of rate occasioned by the use of strong jM B ^ 
ing^jH^gs, led to the consideration of some other 

obtaining isochronism, cycloidal cheeks being ad- 
mitte^Hl^ objectionable in practice. It occurred to me that 
by p^^^,a cylinder^ or a portion of it, at the point of suspend 
sion or;fUjpiendulum, and making it roll on a plane, tlie point 
of o$^liation would move in a cycloid, at least as far as the 
extent'^f the vibrations of the pendulum required. For this 
purpose, I constructed an appropriate appiirntus. 1 described 
the central portion of a cycloid on a sheet of brass, and fixed 
it on a wall, with a horizontal plane on the same, at a proper 
distance above for the length of the seconds pendulum. A^r 
several trials with cylinders of different sizes, it bppeared that 
one of about 2 inches in diameter caused the point of oscilla- 
tion to traverse in the curve, at least as far as could be sensibly 
determined. 


These trials led to the construction of a cylinder the size of 
which was a very near approximation to the proper magni- 
tude. This cylinder was then ffxed to a convertible pendu- 
lum, which 1 had previously constructed ; but in the present 
case it was used as a common penduluir.. The lesull of more 
careful and repeated experiments showed that a cylinder of 
1*8 inch in diameter caused the seconds 'pcndulur to perform 
its vibrations in times more nearly equable than could be ob* 
tained by cylinders of any other size. 

Thinking, however, that the property of isochronism might 
possibly depend on some minute size or proportion, I first 
shortened the pendulum, making use of the cylinder which 
gave the nearest approximation. I then gradually and suo» 
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cessively lengthened it, even beyond its proper length, and tried 
the vibrations at every small interval; but the experiments 
failed to give a nearer approximation to isochronisiii than in 
the former case. In short, the vibrations thus obtained did 
not appear to be more isochronous than those which were ob- 
tained by employing a knife-edge. 

Being disappointed in not hnding the vibrations equal in 
time, 1 begun to doubt the property of the cycloid in render- 
ing the vibrations of the pendulum isochronous. For my own 
satisfaction on this point, 1 therefore instituted the ibllowing 
experiments. I described a circle with beam compasses (the 
distance of the points of w'hich was double^t^a diameter of the 
circle with the cycloid had been described), so close by 
the centraK'b^rtibn of the cycloid on the same sheet of brass, 
as to be witnin of an inch of that curve. To an extent of 
abo^ 9° or io° on each side of the middle of tlie 
wj^ja^^l^ ceptible difference between it and the cire^m|^ce 
or to the same extent. , 

^^next step was to construct metallic cycloidaT$M|v of 
the proper size for the seconds pendulum, and to fii^ll^cim in 
a vertical position, so that their extreme points wer^]||t the 
distance oi the base of the curve from each otheryi-^l^ie''the 
middle portions of the curve inverted served ns cheeks fbr the 
vibrations of the pendulum, in the usual* way prescribed in 
philosophical treatises on the subject. A bail was then sus- 
pended between the cheeks, by means of a piece of small gold 
wire flattened to about of an inch in thickness. As soon 
as the ball was made to vibrate, it was obvious that the cheeks 
would have no effect in e(]ualizing the vibrations, even when 
the extent of Vibration was 9° or 10° beyond the point of rest. 
Subsequently, it occurred to me to try the experiment by 
employing the extreme portions of the curve as cheeks, and 
fjxing them for this purpose in the manner above mentioned. 
The cycloidal cheeks formed in this manner were found to 
have a considerable effect in equalizing the times of the vibra- 
tions; for the short vibrations of l°'5 were not above 8 or 
10 seconds faster in 24? hours liian the longer vibrations of 4?° 
or S°; and had all been as perfect as theory requires, the vi- 
brations might have been isochronous. 

In ascertaining the proportions of the times of the long and 
short vibrations, the detached pendulum was always adjusted 
to clock pendulum, so as to make them vibrate alike. The 
fixture for the detached pendulum was a little in front of the 
clpck; and the two pendulums were observed by viewing them 
from such a point that they were both seen in a line when at 
the extent of their vibrations ; the experiment being always 
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cooimeiiced by putting them in motion so as to vibrate exactly 
ivith one another. This method was considered not only more 
simple than that of coincidences^ but fully as accurate. It is 
also more suitable for an experimenter who cannot conveni- 
ently have an assistant at all times ; nor indeed would the me- 
thod of coincidences have answered so well for the various ex- 
periments which 1 had in view. 

I'hough the preceding experiments occupied upwards of 12 
months, during all my spare hours from business, either in 
making the necessary apparatus or the experiments themselves, 
yet considerable pi^ctickl advantage was thereby obtained. 

The object of^* 0m, following experiments ascertain 

the difference in 0me.. between the vibratio^^^^gbendalum 
in air and in the purpose* 

inents inyacuo^ or in im^^exhansted vessel, ap- 

par^Httfty^ constructed'.*«>^Aii iron vessel waS 
cm&w^jjji^rtuTes about 6 hiches in diameter, near 
at j^roper distance for observing the extremity dj^SpiRPat^ 
duiwyod.* These apertures were glazed with strd^^^te- 
gla^'^ as'ih be capable of bearing the ^eat pressure con- 
se^u#j|| 0 pa high degree of rarefaction. The vessel was placed 
closeintj^t of the cloek-case, which had sides made to with- 
draw, so as to adiriit more readily of the adjustment of the 
pendulum, &c. T^here^was likewise in the vessel a contrivance 
for putting the pendulum in motion at any degree of rarefac- 
tion or exhaustion., 

In his experiments on the pendulum. Captain Kater appears 
to consider that the buoyancy of the air causes the vibrations 
of a pendulum to be slower. “ Thus,” says he, the specific 
gravity of water compared with that of air, may be known for 
the temperature and altitude of the barometer at the tiinw of 
observation ; and multiplying this by the specific gravity of 
the pendulum, the ratio of the weight of the pendulum com- 
pared with that of air will be obtained. This ratio will ex- 
press the diminution of the force of gravity arising from the 
buoyancy of the atmosphere: and in order that the number 
of vibrations may be the oamc in vacuo as in air, the length of 
the pendulum must be increased in the proportion of this 
ratio to 1, the lengths of pendulums vibrating in the same time, 
vanning directly as the force of gravity.” 

Buoyancy is here considered ec]uivalent to a aiminutidn of 
gravity, and proportional to the deduction of the weight of the 
pendulum’s bulk of air from its own weight; consequently. 
It should appear as if a light pendulum would vibrate more 
slowly than a heavy one. Not being of this opinion, 1 made 
the following experiment to put it to die test. * I mounted a 
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light pendulum with a wooden bob, of a cylindrical form, t|jboot 
4^ inches long and 2 inches in diameter; this bob Was tO 
ounces in weight, and, along with a brass ball and the pendu- 
dulum rod, weighed about 15 ounces. A piece of thin iron, 
about } of an inch in breadth, was fixed to the end of the 
pendulum rod, edgewise to the direction of motion of the pen- 
dulum. The object in making it so light was, that the effect 
of buoyancy might be more readily observed, and also its dif- 
ference of rate in air and in vacuo. 

The pendulum thus mounted was suspended in the vessel 
in which the vacuum or exhaustion was produced. A 
small troud^.pf' mercury, 6 inches fdi^linch deep, and 

1 inch placed at the bottom of the vessel, having 

its length to tlie direction of motion of the pendulum. 

After fre^uenlt adjustments and exhaustions, J suc«^ed,ed in 
mal^g jtbi lower edge of the piece, of iron traverse in 

thMMlury, so that at the end of each vibration it wa^'|^rly 
fr^^H^ surface. Some dust upon this surface indic^yd a 
slight motion in the direction of the pendulum; but it JSost 
ceased with the motion of the pendulum at its extent of fibra* 
tion, and appeared to produce no effect upon the de- 

,8cendiiig. v . 

By such means, the pendulum was made to lose its extent of 
motion nearly at the same rate as a pepdlilum with a metallic 
bob does in air; the clock pendulum was adjusted to vibrate 
with the light pendulum. The trough with the mercury was 
afterwards removed, the vessel was exhausted to the same de- 
gree as before, and the same mean extent of vibration was 
employed ; but careful experiment showed no perceptible dif- 
ference in time. 

In this experiment, I considered that the mercury should 
buoy up the pendulum as much as air; and if so, we must evi- 
dently conclude from the result, that buoyancy makes no dif- 
ference upon the time of the vibrations of a pendulum. When 
the same pendulum used above was made to vibrate in air, it 
lost one vibration in 20 minutes upon the clock pendulum. 

By .this time 1 had begun to .suspect the true cause why the 
pendulum lost time when vibrating iti air, and my conclusion 
was as follows : A current was generated in the air by the 
motion of the pendulum, and in the direction of its motion; 
consequently, '^when the pendulum reached its height and its 
momnnium was exhausted, the current thus generated now 
slight!]^ suspended' its motion, and retarded the first ,incre- 
'ments of its descent. 

The current of air generated by the vibrations of the bob 
of a pendulum may be rendered distinctly visible thus: Fix a 




XLl. On the Tkwry ^ Voltaic Actio?i. By Mr. John 
j JPrideacjx. 

£Cohclu4«d from p. 2^?0. ] 

Sect. IV. Of the Conducting Proppvty of the Liquid. 

25. ^T^HE conducting’ power of the liquid is a niaiorpoitit 
in v<dtaic phsenomena ; and acid liquids are undef-> 
stood, generally, to be the best conductors (liquid" metals 
of course left out of the question); alkaline liquids the votot, 
of aqueous solutions; and alcohol, oils, and the like, as non- 
conductors. Thus, from whatever kind of coincidence, 
conducting and electro-negative properties seem to bear some 
mutual relation. *' 

2b*. Whether this conduction in the voltaic battery be from 
particle to particle, or, Mke that of caloric in liquids^ con- 
nected with transference ol' the particles themselves, becomes 
the next inquiry. Of »ach transference we have abundant 
evidence ; but in what d<»gree it is essential to the conducting 
process, it may be difficult to ascertain by diredt experiment. 

27. Separate glasses, filled with acid and alkaline solutions,, 
and connected by a siphon filled with wate’*, separated cells, 
similarly filled, and divided by bladder, each having a copper 
plate plunged in the alkali, a zinc plate in the acid, and con- 
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jieaed through a wire, — have their contents gradually altered 
by transference of the acid into the alkali, and vice verm^ until 
either neutralization has taken place, or the activity of the cir- 
cuit is so &r lowered as to have no longer power to commu- 
nicate the requisite impetus. Oxygen goes to the zinc, and 
hydrogen to the copper, in most cases ; and we have seen (22) 
that notonly this took place,buttliatthe alkali continued to rise, 
and the acid to descend, in opposition to their specihe gravity. 

26. It is seen (23) that addition to the quantity of copper 
augments the effect; but 1 do not find this happen urdcss the 
additional copper be in immediate liquid Conimunication with 
the zinc. ^ \ > 

a) A plate was set in it^^nM^i^ight copper case 

(open at due precaati(»i9.a|pinst€ontact: the case 

was nearly filled witli diluted nitric' aoid (1*60), and placed in 
a vmolrol the same liqui^, wbichiust reached edge. 

TMaie and zinc being both furnhihed with conducting wires, 
wetwP& in communication with the magnetest; > 

b) An additional copper case, open at both end8,.<wns then 
placed about the first, clear of contact, and also made to com- 
municate with the same mercury box as the first cascr 

No increase of defleedoia 

c) A little more of the same acid was. then poured on, to 
overflow the whole, and establish immediate liquid communi- 
cation between the zinc and the external copper. As soon as 
it ran over the edges, 

Deflection .... 42® 

Ihe conducting medium is the same in {b) as in (c); but the 
transference of particles from the zinc to the external copper 
is intercepted in (5), and no other evident difierence appears. 
The communication in {c) being only over the edge of the inner 
case, the increase is proportionally small ; 40® to 42°, or 38 to 
43 current. 

Thus we may imagine the copper exalting, by contact or by 
metallic communication, the positive character of the zinc; the 
zinc thus exalted decomposing the water with peculiar viva- 
city, attracting the negative oxygen, charging and repelling 
the positive hydrogen ; the latter being at the same time at- 
tracted, and oxygen charged and repelled by the copper : — 
oxygen thus Continually travelling from copper to zinc ; hy- 
drogen from zinc to copper ; and each discharging its excess 
of ele^Ticity as it arrives. This attraction and repulsion being 
of course stronger, and the motion of the charged panicles 
consequently quicker, the less the interval between the plates ; 
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and we know how greatly approximation increases the acti; 
vity of voltaic plates. 

29. If this transference be tlie real conducting aeency, it 
should follow, that when the poles are disconneoteoi' as the 
electricity accumulates, and counterbalances those attractions 
and repulsions between the plates, the action between dtem 
should become gradually weaker, and at last cease, but be 
renewed on restoring the connexion. And such we know to 
be the fact. 

Also, when the plates, and consequently the intermediate 
imperfectly conducting strata of liquid, af^vDI^tiplied, resist- 
ance to the passage of electricity is increoM^, > 'IHtinust there- 
fore accumulate, on each ^nd the 

atom of hydrogen the zinc of unable 

to discharge. itself into the copper of pair chaise 

be high enough to overcome the resistance forWih^;||||| trice 
venit*. Hence the electrici^ at the poles of a nuiujjwMjgyol- 
taifC battery, though greater in tension, should belesz^^tan- 
tii^ of current than at those of a battery equal in surface, but 
in fewer ^visions; 

• And this also may be seen to be true by the following ex- 
perimait. 

30. For compariaons of this kind I employ a trough of 
wood) twenty-four inches long, seven wide, and four deep, 
divided by transverse partitions into six cells, and well lined 
with cement. Each of these cells contains a small calorlmotor, 
nearly on Dr. Hare’s plan, composed of 10 zinc and 11 copper 
plates, each three inches square, the zinc and copper working 
into separate mercury boxes (3, &c.) on the top of eiich calori- 
motor. 

By passing connecting wires along 13, 23, 33, iS, &c., .and 
1 r, 2 r, 3 r, 4 r, 3cc., the whole six sets become a single pair; 
but connecting them 13, 2 r; 23, 3 r; 33, 4 r, &c., they become 
as many pairs as there are .sets. And it is easy to understand 
how, by arranging the connexions, they become two or three 
pairs. It is this convenient divisibility which led to the pre- 
ference of the number 6. 

The following Table shews the deflections, in proportion to 
tlie manner in which the caloritnotors were divided. 


Connexion 

1 

Experiments 
‘2 3 

4 

Mean. 

Curr. 

into 1 pair.... 

... 60" 

58'" 

58^ 

59" 

59° 

16 f ' 

2 pair.... 

... 49 

48 

48 

49 

48-5 

62 

3 pair.... 

... 42 

42 

42 . 

43 

42 

43-4 

f> pair.... 

30 

30 

30 

30 

30 

22*6 
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The number 75 is an estimate, and 1 think considerably bes^ 
lowr the truth. Becquerel’s table does not so so high. 

These facts do not appear so easy of explanation upon any 
other hypothesis^ of liquid conduction, as on that by trans- 
ference of particles. 

31. As, however, we are unacquainted with any standard 
of the actual quantity of electricity circulating in any given 
voltaic action, and as it would be difficult to measure even 
the relative quantity that a given portion of positive and ne- 
gative liquid matter can convey by transference of particles, 
under a given tension, — we cannot ascertain b^ calculation, any 
more than bj^irel6%M£xperiment, whether this transference is 
likely to or even a partial aj^nt, in conveying 

the elcctrici^wn^h the liquid. The discharj^ of a Leyden 
jar through <1 irater-tube, though widi great diminution of its 
impetiM^; yet exhibits a rapidity of conduction inconsistent 
with>i|P^ notions of the transference of particles $ and a dis* 
crepafKy' is occasionally found between the transmitting .jOf* 
conducting power, and the facility of decomposition, as in'ifie 
case of dilute sulphuric and nitric acids. ' 

Siill such a notion materially assists our understandingHhe 
opposite electrical accumulations at the poles of the pile, and 
some of the phasnomena accompanying diem ; and the high 
tension of a charged jar may enable me electricity to pass 
through liquids in a manner which could not be producea by 
the actions between the plates of a voltaic pile. 

Sect. V. Of the Loss of Power hy continued Voltaic Circidation, 
.32. However uncertain be the degree in which molecular 
transference in the liquid acts os an auxiliary, no doubt exists 
of the tendency of the negative particles toward the positive 
plate, and vice versd : and if the leading principle of this paper 
be true (20), they should, when thus arranged in the order of 
electrical attraction, after discharging their acquired electricity, 
oppose, and gradually tend, to neutralize, the electromotive 
action of the plates on each other 

3S. Thus, whilst a voltaic pair, kept, the zinc in alkali, the 
copper in acid, retains its electricity unimpaired for a long 
time, we find them, when charged with solution of a neutral 
salt, become gradually weaker in action, until, after a short 
period, they hardly affect the multiplier. If we now take the 
plates out of the liquid, leave them exposed to the air, and 
replace them, the action is renewed with a vigour and perma- 
nence proportionate (to a certain extent) to the length of lime 
the plates have been withdrawn from the liquid. 

34>. During this lime of separation, the liquid particles at- 
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tached to the plates will gradually drain off, and those remain- 
ing in the liquid may reassume the arrangement due to their 
natural affinities. Thus the energy of action should be re- 
newed on replacing the plates in the liquid ; and this renova- 
tion should have more or less permanence, according a& the 
re-establisliment of the natural order of afiinities were more 
or IcbS complete, and freed from remaining electrical influence. 
And this, in an imperfectly conducting liquid, subject to the 
effects of combination and decomposition before noticed (28), 
may be an operation not quite instantanepus. 

35. If such an electrical arrangement^^ .^jppl^ples be the 

chief cause of decay of power in a the neu- 
tralization of acid Qx alkaline charges h then 

washing the plated instantly, on the 

liquid (although kept beneath the surface al( the 

time tl^y ^re out of the charge), should mmte tnem a^ j^ec- 
tive,. on,' bising plunged into a fresh solution, as< hail]|^|( for 

len^ o^tlme in the air. And keeping them in^vm sC- 
coild smutipn until the force be again much reduced, should 
give the first chaige time to recover its natural state, by which 
the, plates on being removed from the second, ivashed, and 
returned to the first, should have all their original energy. 
And thus the action should be renewable by washing and 
alternation, until the formation of a coat of suboxide on the 
plates should impede their contact with the liquid, and there- 
fore retire friction or an acid to cleanse them. 

36. The apparatus described (30), in which the cells are 
nearly filled by the little calorimotors, and the whole liquid 
charge consequently subjected to their action, gave results 
corresponding so- accurately with these anticipations, that 
doubts might have been excited of their fairness, particularly 
as the structure of the instrument is a little complicated, whicn 
would make the ^periments troublesome to repeat ; and as 
each calorimotor is bound by a wooden frame, which might 
be supposed to retain a portion of the water or acid employed 
in washing, the following simple arrangement was therefore 
substituted. 

A pair oi* zinc and copper plates, finches square, each pro- 
vided with a conducting wire, were fixed together at the interval 
of i inch, by short cylindcis of sealing-wax at the four corners, 
with the aid of heat. The backs of the plates were then var- 
nished ; so that llie polished faces, opposed to each other at 
an invariable distance, were the only parts capable of action. 
The liquid charge was 4 ounces sulphate of zinc, dissolved in a 
quart of water, and it was contained in two glasses, G and H. 
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The plates being dipped in water, to remove any foreign 
material, or fugitive impression at the first contact with 
moisture, the ends of the wires were connected with a multi- 
plier, and the plates plunged into H, — Deflection . . 40° 

Left in H until the needle had receded to ... . 35°, 

Then taken out and plunged into G, — Deflection . 40°. 

As the plates occupied only the middle of the glass, and 
the backs were varnished, it was probable that but little of the 
charge, perhaps only the part immediately between the faces 
of the plates, had suffered electrical change. The needle was 
therefore allowed fh recede to 38°, when the plates were lifted 
out and replM^ in the same liquid, — Deflection . . 38°, 

but receding to 30°, 

removedFlO'^I^^JIy^ection again 40°. 

Aftet to SO*’, taken out and replaced, — Deflec- 
tion . ^ i N . . . 40°, 

but^l^^ed quickly. ^ 

WfSnkd and placed in G, — Deflection 43°. 

Taken out, washed, and left all night in the air. lit the 

morning plunged into H, — Deflection . « . I , 43°; 

So thfft washing produced the same deflection as hanging all 
night in the air. 

Receded in 1 5 minutes to 30°. 

37. It then became a question whether the mere disconti- 
nuance of electromotion, without moving the plates, might 
not allow the reaction of the natural affinities, and thus restore 
the action. 

The needle having fallen back, as above stated, to . 30°, 

the connexion through the multiplier was fevered, lie-con- 
nected after 10 minutes 1 . . . . 42°, 

but fell back, in 10 minutes connexion, t6'\ . . . .18°. 

Disconnected 5 minutes ; on re-comiexion .... 30°. 

Again disconnected 10 minutes; on re^eoiinexion . 30°. 
The ffice of the copper covered with sth^ll bubbles doubt- 
less hydrogen gas. Detached 2 minutes ^ wipe away the 
bubbles with a feather, — lle-coniiected 35°. 

The plates had now continued two hburs and a half in the 
solution, and the zinc was black with siiboxide; yet simply 
washed and placed in H,— the Deflection was . . .37°.' 

It is unnecessary to occupy more space with the further 
variations of this experiment, all which give the same result. 

36. Btit one circumstance must not be passed over. 1 long- 
ing in the air two or three hours gave a deflection of 45°, 
which fell back to 35° so rapidly ns to allow only time fbi* 
turning to the desk and writing the figures ; whilst remaining 
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for tweiit^^-four hours in tlie air gave only 35% but steady. 
Hence some accumulation seems Iq'take place in the air 
during the drying oi' the plates, perhaps communicated -by 
the vapour. 

39. Tl)ese experiments go in confirmation of the supposition 
(35), that the electric attraction, arranging the negative parti- 
cles of the licpiid against the face of the positive metal, and 
vice va sa, and thus tending to saturate itself, should gradually 
extinguish its own action. 

And from previous observations (14>, ;i5, 19, 22,) it might 
be inferred, tliat the destruction of zinct^ 9Cid charges is 

Entire extinction of tliQ electromorioilit a |f ^3^j|| fcjiii^ how- 
ever, jireveiitcd by the unsteadiness of . ; and 
by the impcrlection of liquid conducting igH ^H ^Myroiver its 
mode of action, obstructing the efiects 6n tlw not in^ 

immediate Contact with the metals ; which 
kefp some action alive for a good while, wheverptiiy^‘«'^^bal 
charges are employed. But when free acids are used,/t^liich 
dissmve the zinc, g more powerful compensating force comes 
into play. ^ * 

Sect. VI. Of the Effects qfCJiethical Action. 

40. It has long been shown by Becquerel*, that when a 

metal is acted on by an acid, and forms with it an oxide or a 
salt, the metal liecpmes negatively, the liquid positively, elec- 
tric; and accordingly it is familiar to Voltaists, that wher^ 
into an acid liquid, two plates of zinc arc plunged, the one 
new and bright, the other, corroded, connexion being made 
tlirougii a multiplier, the corroded plate is positive (iii,the 
liquor) to the bright one. ^ ^ 

4 1 . It lias also been shown by Sturgeon, and had been shown 
before him by Davy, that if two plates of iron with bright sur- 
faces be pliipttod ipto dilute muriatic acid, and after a time 
one of tnqp^ withdrawn, and kept for some seconds out of 
the acid, on being replaced it acts as copper; and so alternately 
either plate withdrawn for a few seconds, acts as cop^r on 
reentering the liquor. And the ':use is the sumo with zind^ as 
any one possessing a couple of zinc plates may prove ill a 
minute. 

42. These two experiments (40, 4i), and Becquerel’s ge- 
neral principle (+0) explain each other. When bright and 
corroded zinc are broiiglii into contact with an acid, thelattei* 
yields most readily to its action, and gives off electricity to the 
liquid, which returns through the bright plate and tlie Wire. 

* Jjin. tic C/iim. ct dc Phjfs. May 1829. 
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When of two similar plates, one is withdrawn from the action 
of the acid, the other remaining subject to it, the latter will 
give ofT positive electricity to the liquor, which the former, on 
reentering, must take uj) and convey back through the wire, 
as copper does. 

So in a voltaic pair, when acid is brought by electrical at- 
traction or otherwise into contact with zinc, tlie metal is at- 
tacked ; the aciil or water lieing decomposed on the one hand, 
and the zinc dissolved on the other. The positive electricity 
passes from the zinc into the liquid (40) in the direction of 
the galvanic current (and assuming the theory of two elec- 
tricities, the^n^;a^V^ passes from the acid to the zinc, also in 
the dirept^dn current). I'lius the chemical action com- 
pensates,i^l^,^^^gi&Ses, the neutralizing effect of the negative 
liquid the zinc, in proportion to its facility of 

decomposTti^i'i and to the electrical character of its residual 
ingi'edients ; ^ilst the copper is negatively excited by , the acid 
to the highest degree (23). 

43. Sulphuric acid decomposes the water, as does probably 
the muriatic ; hydrogen gas being given ofi^ both cases, and 
carrying \yjth it^ soine of the positive electricity generated. 
But nitric acid gives rise to no gas (in moderate charges) ; and 
there being no waste of electricity, its action shouUl b| the 
greater, as is known to be the fact. 

44. These three acids, employed in atomic proportions, in 
•„qual quantities of water, placed in three cells of the trough 
(30); one of the caloriniotors being moved from one to ^le 
other and back again alternately, so as to give all the acids 
equal opportunity for action, gave the following deflections. 

Experiments 

Acids. J 2 3 4 ^ 

Sulphuric 26° 20° 14° 10° 

Muriatic 30 23 f 13 

Nitric 42 34 21 17 

Why the muriatic acted so much more powerfully than the 
sulphuric acid is iiot evident, as the acids were pure. Possibly 
the muriatic aciil may be itself decomposed, and the chlorine 
combine directly with the metal. No evidi^hce occurred to me, 
when employing atomic proportions, of 'the less durability of 
nitric acid, as stated by Singer ; but my e.\perieiice is not to 
be set in competition witJi his. 

45. An experiment quoted by Berzelius and which I do 

• Pouillel, yf/ifi. rfe CAirn. et de P/iys. September 1827. 

4 This figure was not recorded, through oversight. 

X TV. dc Chtm. tern. i. p. 


Mean. Curr. 

17-5 9*7 

22-# . 13-3 

28*^ 20-5 
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not recollect to have encountered elsewhere, is in point here, 
and compares well with the stimulative action of the electric 
state of the liquid (20). 

If a large and a small plate of zinc connected through a 
multiplier be plunged into a weakly acid liquor, the larger adts 
as copper ,* but increase the acidity, or warm the liquid, the 
larger acts as zinc. 

Here w'hen the acid is too weak to attack the zinc, the 
larger surface giving the greater field for the influence of the 
negative liquor, positive electricity sets itway from it (20) 
through the wire, to the smaller plate^.f|^;i|appens with pop- 
per. But w'heii the metal is acted onr^t^^lby^ii^i^asing the 
acidity, or warmi)ig the liquor, the the 

more positive electricity to the liquor, wb^l^'^p^^^Wrough 
the wire in the other direction, as in the thus 

not only compensating, but surpassing sti- 
mulation of the acid first demonstrated * - . 

It must here be confessed, that my results in repeating this ' 
experiment have not been constant, though generally confir- 
matory, The authority of Berzelius is, nevertheless, abun- 
dantly sufficient ; and proofs of the efficacy of chemical action, 
ill augmenting the voltaic current, are too familiar to the ex- 
perimentalist to need further exemplification here. 

Conclusion. 

The theory here advocated may be thus generally stated, 
^hen zinc and copper come into contact, jiositivc electri - 
city passes from the copper info the zinc, until their mutual 
relation to that flilld be in cquilibrio'. this is initial clectrcv 
motion'; which may continued, in the condition of circula- 
tibn, through a conducting liquid (12). But if an electro- 
positive liquid be placed in contact with the negative metal, 
and vice vers^^ and the circulation kept up, the disjiosition of 
the liquids |$eiog- in counteraction to that of the metals, the 
electro-mc^^ Mtion is obstructed 1(19). On tlie contrary, 
when the potimvl and negative liquids are in contact with the 
homo-electric metals, the tendency of the whole is in the same 
direction, and the electro-niotivc action is expedited (19). ^ 
When the elei^iciu thus passes into the zinc, and. on into 
the positive element of the liquid, the so charged licjuid particle 
is repelled, and attracted by the copper, in proportion to the 
-approximation of the plates ; and having free motion, proceeds 
in that direction with proportionate velocity. The converse 
takes place between the copper and the eiectro-iiegative liquid 
particle; and the particles discharging themselves on their 
arrival, thus maintain the circiilalioii. 

2 L 2 
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When discharged of their acquired electricity, they remain 
attached to the anti-electric plates, and thus assume tlie coun- 
teracting character above mentioned, obstructing the current 
in proportion to the quantity collected on the surface of the 
plates (32). But when there is free acid, it no sooner comes 
in contact with the zinc, than it begins to act upon it, and the 
zinc, in the act of dissolution, gives out positive electricity to 
the liquid ; i. e, in the direction of the current (40), thus 
balancing, or mure commonly overcoming, the neutralizing 
influence of the negative liquid particles (42), whilst they act 
with their full eflbct in exalting the copper : and hence the 
su^riorjty ofacidf^haiges (23). 

, The that the theory of two fluids is 

most to tj[)e$e views. It has not been insisted 

on, becaii^i^ii^%jdly received in this country, nor quite free 
from amb%||^1h Its applicati^. 

XLII. Abstract of Meteorological Observations made at St. 
Peter slmrgi in 1830, at the Astronomical Obsen’oedory* By 
MM. Wisiiiewsky aiid Tarkhanof; and calculated by Pro- 
fessor M. A. Kupffer*. 

I N the following observations the thermometer is divides^ ac- 

cording to Reaumur, and the barometer into French inches^ 
The barometric heights have been reduced to the tempera- 
ture of 14® of Reaumur, and the months are reckoned accord- 
ing to the New Style. 4 

Table I. Containhig the Meaft of the Thermonietric Obsetva- 
iions for every Month ^1830,r 


Montlis. 

P A.M. 

a* p.M. 

9>‘ t.x. 

MeaoB. 

January 

O ^ 

- 9*46 

- 8-03 

. o 

- 8-44 

a>%-64 

February ... 

8-54 

6-55 

7-24 


March 

- 4-59 

113 

- 3-25 


April 

+ o« T 

+ 4'30 

+ 


May 

4-46 

7-76 

3-86 

June 

11-59 

14'67 

10-89 


.July 

13 n 

15-73 

12:66 

..13-83 

August I 

13-10 

16-65 

, 12-65 

■ r 14-15 

September... 

6C8 

! 10-77 

.m 


'‘October 

-f- 3 M \ 

5-68 

4-24 1 

No> ember ... 


f 0-72 

+ 0-28 

eXSII 

Dcceinbcr..,. 

- 4-76 

- 3-64 

- 4-11 

- 4-17 

Means. 

+ 2-6 

+ 4-74 

+ 2-47 ' 

-f 3-09 


According to the tables communicated by Dr. Brewsterf, we 

'* Coninmnicateil by Professor Kiipffcr. 
t Kdinb. Journnl of Science, for June 1826. 











ObservatioTis made at St, Petersburg^ in 1890. 281^ 

must subtract 0°*1 1 from the mean results found above, in- or- 
der to have the mean temperature of the year. We shall then 
have 

The mean temperature of the year 1830... +ii2'’*98 Reauni. 

Or 38°*705 Fahr. 

I need not remind the reader, that the table given Dr, 
Brewster is probably applicable only to Scotland and to si- 
milar climates. 1 have employed it here because we do not yet 
])ussess lor St. Petersburg meteorological observations exe- 
cuted upon the ipodel of those which have been made with so, 
much perseverance at Leith, under the cai$^.Drf3fewst^r. 

Table II. Extreme P’ariations of the 
Jbr cTjery Month o/’ 1830, and the 


Month.. TVTrr OhS-^tionrof 

^ t he sagie Pay. 

January.. — 1*2 .— 192 18*0 6*8 

FehHiaty.... +0-3 16*5 , 16‘8 77 

March.. 43 179 22*2 ' 7*2 

April 13*2 - 5*2 18 4 9*9 

May....... 16 0 0*0 16*0 7*5 

JiSPne 220 + 8*1 13 9 8*8 

July 23-8 8*3 iH-’y 6 5 

August 24*0 9’4 14*6 8‘U 

September... 14*5 + 1*1 13*4 9 5 

October 12-7 - 2*2. 14 9 7*4 

Novunibur... 6-3 9*5 15 8 4^ 

December... I + 1,2 -12*J 13*3 7*1 

This table does not give the greatest variations of tempera- 
ture in the course offt month, or during hours. We mnst 
admit thatt,th« maxima of temperature take place at 2'* p.m. 
But for tbe^^mmima we know that they occur a few instants 
sand^-||l so that at 7^ a.m. the temperature during the 
'gii|test jHl'bf year is consicferably above the minimum. 

TABL:ElT!tWkt0'^Barometrical Observations made at 7^a.m., 
2*' P.M., 0*1^9** p.Mrf,yor every Month of the Year ^ISSO. 


July 

August.. 
September.. 
October... . 
November. . 
December. . 


Mean barometric height for 1830 28*1 10 inches. 
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Table IV . — Extreme Variatiotis of the Barometer at the Hours 
Ohseivationfor each Month ^1830. 



Table Winds’ whose Direction was observed 

Three Times a Day^ at 7** a.m., 2*' p.m., and, 9** p.w. 



General Observations. — Sti’ong and very strong winds oc- 
curred on the following days : February 9, (New Style,) South- 
east; March 12, 13, 18, 30, South; March 31, South-west; 
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April 5, South; May 8, North-west; April 14, South; 
cember 27, South. 

In the course of the year 1830, there were at St. Petersburg; 
— 90 days of rain; 88 days of snow; 10 days of thunder; 
58 days during wliich the sky was entirely covered froni 
morning till night; 218 days during which the sky was 
cioiidy during the greatest part of the day; 143 days of fog 
(these fogs were commonly produced in the morning, but less 
frequently in the evening, and they very seldom lasted beyond 
noon); and 28 days during which the sky was entirely clear 
from morning till night. 

The last frost took })lacc on the 4th ofMay.-'-The^i'St frost 
on the 14th of October. ' ' 

The thermometer rose above zero, ^ 

For the first time on the 27th of February r-^=^^ p HI^Srodast 
time oil the 28th of December. ' j _ ^ 

The day of the flood on the Neva, 2 j||i ml|||^|%^iThe day 
of i^^ being shut up, 1st of December. ' ' * 

AufOTtB Bo^^eaUs , — These meteors appeared dh the evenings 
of the/ollowing day ff:— Feb. 24th; March 18th; ’May .5th; 
Sept. 13, 17, 18, and 19; Oct. 18 and 22; and Dec. 8 and 15. 


XLII]^. On the hifiexion of Light, By John Barton, Esq,* 


^OMF time ago T had the honour to submit to the Royal 
^ ^Society an account of iv variety of expcrimenls and obser- 
vations on the inflexion of light, which spenicd to mu strongly 
to indicate that light consi<>ts of &iaterial particles, endued 
with a force of mutual repulsionf* 1 have since had the sa- 
tisfaction to find that ifoe po^ibilltvjof explaining the phas- 
no/nena of infimdon by^ the if/ ^be same principle had 
' ’ & the mind of Sir David Brewster In thi 

phttoned, 1 did not enter into any discussion r:;- 
K>rjes q|, Y oung and Fresnel, — contenting myself 
letail of the results of my own experiments, ac- 
iugh explanatory observations as seemed need- 
i^i&m together, and render them intelligible; 
but 1 wisE hhW’feo state some considerations which appear to 
me to be dedj!|iyd'^8|minst th'^ theories. 

The fundameuw principles common to them both is this:— • 
If two equal waves, moving' in opposite directions, comb into 
collision, they will destroy each other, and all further move- 
ment will cease ; whereas, if they coincide in their direction, 


SU| 

com pal 
ful to 


* Comniunicated by the Author. 

t An abstract of the paper here alluded to was given in Phil. Mag. and 
Annals, N.S. vol. x. p. 300: it has also been noticed by Prof. Powell, in 
vol. xi. p. 2. — Edit. ^ Life of Newton, p. 105. 
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they will form by their union a &intfle wave of double forcb. 
Now light is supposed to consist of the undulations of an ima- 
ginary elastic aether^ as sound consists of undulations of the air. 

If therefore we suppose a ray entering into a daVkened 
chamber through a small orifice at A (sec the following figure) 
to proceed forward in a direct line to Y, when it falls on a 
sheet of white iwipor; while another ray proceeding in *the 
direction AK, is inflected at K by touching the edge of a 
knife, or other solid body, and turned into the direction KY, 
so as to fall on the same point Y as tlie (bruier ray ; — llien tho 
elTect produced by the joint action of these two rays will be 
different) ac^rdingly as the lengths of their paths differ or not 
by an amber of ilndulations. If the lengths of their 

paths balfllifidulation, or any odd dumber of half- 

undola^jjiwnlej^ will^estroy one another, and the spot Y will 
be dark. of their paths differ by a whole un- 

diilatioii) dr my (wmbar of whole iiiulnl-uioiis, they will com- 
cide, and the spot Y will be oi double briglitiiess. ^ JVaidlhps 
arc explained the alternate bands of light anif shade) 
border thcMnidows of bodies placed in*^a small beam fifUght 
entering a darkened room. 



The lengths of the cwo rAVs AY, AK Y, are always com- 
puted by Young and l^dAnelYrom the point j(, which they 
denonr'nate the " origin of or^the **lm&inous point.” 

But it appears to me that the tffe origin of'ftte dg^^at^two 
points li, oil the surface of the sun; and fsH^^itead of ¥ 
comparing AY with AKY, we ought |o compt Mw Y 
liKY. Now that this comparison should 
suits as thetfonner, — in other words, that th# sfmuld 

either be equal to R'A, or that their lengAlC^ always 

diiler precisely b^ an integral number of undn|tt|0Oni^—is evi- 
dently impossible. /A* * \ 

It will not Ijc said, I prcsum)^%fit the tWO i4ys RA, R'A, 

<ni entering through the ^malt o^Attrng at A, exercise any 
mutual action on each other, so As to become in fact a single - 
ray. Such a suggestion would be at variance with the whole ” 
theory oflluyghcns, which necessarily assumes, as one of its 
fundamental principles, tfiat any number of undulations may 
pass thi'ough each other without disturbance: — inconsistent, 
indeed, with well known facts, such as the perfect image of 
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the crescent form of tlie sun during an eclipse, received tbfough 
a pinhole in a darkened room; and the still more familiar 'fact 
of the distinct vision of a multitude of distant objects through 
a refracting telescope; since the rays proceeding from all those 
objects refieatedly croas one another in passing through the in- 
strument. * 

Secondly, Though the tlieory of Fre^^nel agrees pretty well 
witli the results of his own cxpeiinients, it is far from agreeing 
with the results of other experiments made by. observers of 
acknowledged accuracy. Sir Isaac Ncutoii and M. Biot have 
each of them reconlcd a scries of ubser\ations on the inflexion 
of light, which may be employed as tests of accuracy of 
Fresnel’s tlveory« NewUui, having aduMttcd light 

through a hole» the 42nil part of ati inch ht 
on a slit between the edges of two of 

8 feet 5 inches. Placing a.sheet of WDi|e ptjD^Ppmwd the 
slit, he observed that the shadows of the 

knbrea'virere' bordeied with a ^suepession* fringes. 

^Varying the%idth of the slit, he observed at what distances 
Hse jS^per must be {ilnced, so that the first of the dark inter- 
vals between those fiinges, coming from either side, might 
cross one another iii the ceiitie of the sj>ectruin *, Now, by 
the theory of Ficsiicl, any one of these observations should 
give us the lenglli o(‘ the undulations sii()posed to constitute 
light; and of course that length ^ill be the s.inie when de- 
duced fioni any other obscivation. The (ollowing Table will 
ihow how far this is from being the case 


Distances of the paper 
front the kuives • 
• in inches. 

U 


Distance betwtsen 
the edge of the 
knives. 

•012 It 


Lensthuf an iindiila 
tioiih} I’lesiitl 
^ thcor\. 

00001 
^oooi7i;:i 
•oooo207r» ' 
•0000 1001 
0000 iss c 

0000JSM.S 


U^i’i^i'vations the length of an unduiution turns 
out it should be. According lo I'resiiel, the 

length^«M|j^ulation in red light is 00002312f inch. 

According ttp^opngy it is 1^ *0000266 

lu yellow the most ]ii0^^ous pmt of ^ * 

the prisinaiic spectrum, %fl>iengtrrof an 

undulation, according to Ydung, ’•> '000023.> 

Whereas the highest value deduced from 
Newton’s observations above, is no more 
than. *000020" 5 


• Optics, Book lII.Obb.ix. p. JOo. t ‘000308 milliiiiptru 

Third Series, Vol. 2. No. 10. Jpt'il 1833. * 2 M 
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Indeed, these values are so much at variance with one another 
as to destroy all conlidencc in the theory ; since the differences 
are far greater than can be accounted lor by any supposable 
errors oi observation, e\ cii had tlie observer been Jess remark- 
able for accuracy than New ton. This will appear clearly from 
the followin;! Table, in winch 1 have taken the length of an un- 
dulation such as It IS jiiven by the first of the abo\e observa- 
tions, and then ci«ni|)iited by Fiesnel’s method the distances oi 
the knives from the jiapcr in each of the succeeilin^r observa- 
tions. 

Distances between the I Distances of the kniic-i fioin the pnpci • 


Distances between the 
edges of the 

knives. By observations. By Frcbiiel’s thcuiy* 

•OIB IS 1*5 

‘ 3^ 4-28 

< 8: 13-45 

M W 33 4i)-8 

»G 303- 

""Dll ;t3(;- 

Still more are^these observations at variance with Young’s 
theory, which supposes the pha^nomena to depend on the in- 
terference of the two ra^'s reflc^:tod from the edges of the slit. 
In this case the centre of the spectrum would be always briglit, 
the lengths of those two rays being equal. 

M. 13u)t’s obser\ations were made in rod light*. He has 
not mentionwl the distance of the slit from the opening through 
which llio 1\ ht entered: but as the length of an iiiulLilation in 
red light is given by M. Fresnel, we may revcise the calcu- 
lation, and couijjute what this distance must have been from 
the other data. It will be seen that the results given the 
ihet'r'y are impossible. 

Distance at which tbb| Distance of the slit from the 
Width of slit: first dark band ctil^ opening by which the riqrs 
in millimeti i> . ' . the ccntr-il avis. entered, by FrefclMd*» tb^ry. 

.50 4(J -3fll8 

75 lijo -eTtft 

j-00 J4t +3577*.. 

401 +35jMl 

I-IO 570 +387« 

^ 2-00 I 1071 

In the first three observatioO^^ttfo distance of the slit from 
the opening in the window-shutbST^ as'compuit d by Fresnel’s 
hypothesis, here turns out to be a neg.itivc quantity. In other 
words, this distance is greater than infinity ' 

It may be proper briefly to state the method by which these 


By observations. 

n 

3^ 

32 

»G 

^131 


Width of slit: 
in millimetii'.'. 


-*7« 

+967y., 

+S8M 

+3«W 

+363**. 

+mm. 


T/mli dr Phjfiiqne^ tom. iv. p. 757 


t Ibid, page 70 !• 
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computations are performed, referring necessarily to Fresners 
Memoir, in the 5th volume of the jNlemoirs of the National 
Institute, for further particulars; since it would scarcely be 
possible to explain the process at length without transcribing 
a considerable part of that memoir. 

Assuming the distance of the slit from the opening in the 


shutter = a. 

Tlie distance of the slit from the paper on which the 

rays arc received =; b. 

The widtii of the slit = e. 

The length of an uiululation = X. 

'i'heii, according to Fresnel, the intensity of If^ht at the 
centre of the spectrum varies as 

{fd r cos ^ i> )» + {fd u'sp 

q representing the fourth part of a circutQ^^Q^^&^us I, 
and the inte<rruls being each taken froni ^ ^ 


V 


c j 2 {^a + b) 

2 V a bX ’ 


to V = 



As these expressions do not admit of being integrated directly, 
the author has given a table of their numerical values for each 
value ofv*. Now we have to find the value of v when the 
first dark band falls on the centre of the spectrum ; in other 
words, the smallest value of v at which the intensity of the 
light becomes u minimum. On reference to the Table, it will be 
found that this value of v is somewhere between 1*8 and 1*9; 
and by interpolation, for which purpose the theorem employed 
by the author f may be conveniently used, tlie exact value of v 
sought is 1-875; we have, therefore, 


1-875 = 


2>f etlrx * 


• pf the National Institute, vol. v. p. 4ns. 

the curve which has for its ordinates the inlor.^'ty of the 
thj^'i^rly adjacent points to coincide within tliat sitia!! ipace 
with a Jr the second degree, the position of the least ordinate will 

be given 6y the formula 

*— 8 ?|l 

where z' and represent the dbmnces of one of the extreme points from 
the two others; '/» and ”p the c^^awnces of their intensities, and s the 
distance of the same point from the minimum.” — P. 13.5. 

It may be observed that this formula is not jnalviically exact The 
true value of z is 


'p V-'p > Qp-'P) 

but when the differences of intensity are jiot considerable, the last term 
may be neglected as evanescent. 

2 M 2 
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an equation from which it is evident that the values of A or of 
a may be determined, the values of the other quantities being 
known. 

Thirdly. The theory of Fresnel is quite irreconcileable with 
another observation of Newton’s, which I have frequently 
verified. When the interval between the two knife-blades is 
very much diminished, the spectrum thrown on the paper ex* 
hibits a dark space in its centre. “ When the distance of the 
edges was about the four hundredth part of an inch,” says 
Newton, ** the stream of light parted in the middle, and left 
a shadow between the two parts. This shadow was so black 
and dark that all the light which passed between the knives 
seemed to be Itont;* fnd turned aside to the one hand or to 
the othtf . Au^ 'a^the k:nives still approached one another, 
the broader, and the streams shorter ut their in- 

ward eili^'vSrEtck were next the shadow', until upon the con- 
tact of the'knives the whole light vanished, leaving its place 
to the shadow*”* 

The most satisfactory way of performing this experiment 
is to eipploy two razor-blades, whose edges are slightly con- 
vex; for then the coloured bands will be seen 
running round the dark space on either side, 
as in the annexed figure. The position of the 
dark space, and of the greatest divergence of 
the coloured bands, answers of ^ourse to the 
point where the razor-blades approach one an- 
other most nearly. 

Now by the theory of Fresnel, so far from 
the centre of the spectrum being occupied by 
a dark space, it should be the brightest and 
most luminous part of the whole; as will appear 
on calculating the intensity of the light at dif- 
ferent distances by the rule which he has laid dowm iSuppose, 
for instance, the distance of the knife-blades Erne in 

the window-shutter to be 30 inches; the distal!^ firom .the 
paper 21 inches; tlic interval between the two' bladeillane ifeur 
hundredth part of an inch: then we have 

Yifr^b) _ 1 / 2 (30 + 21) .o 

A “ 4.00 V so *00002612 

And if X represent the distance of any point from the centre 
of the spectrum, the intensity of the light at that point should 

(fdv cos qv^y + {fd V sin q u")** 




* Optics, Book III, Obs. vi. 
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the integrals being each taken from v = (.r + *l) to i; = (x— •!). 
Computing the intensity for each value of j: in this way, I ob- 
tain the followiiifr results. 


Value of j. 

Intensity 

oi'Iigiit. 

le of X. 

Intensity 
of light. 

IValue of X, 

Intensity 
of light. 

0 

•04 

10 

•0.387 

25 

•0;J24 

•1 

-04 

M 

•0.3H4 

2*7 

•0312 

.<■> 

•0:3!>!) 

V2 

■0381 

2-0 

•0,300 


-0;{0H 

1-.3 

•037« 

31 

•02«7 

•4 

•0307 

■o:«)ii 

1-4 

•037.> 

33 

•0274 

•o 


•0.371 

35 

-0261 

■a 

•030.i 

1-7 

•0.3(;.3 

3*7 

•0248 

*7 

-0303 

1 0 

•03.1 5 

3*9 

•02:iG 

•s 

•03!H 

2-1 

•0.34.‘> 

4*8 . 

•0208 

■1) 

■o:wo 

i-3 

1 0335 


•0182 

'0156 


It will be seen that the intensity of 
at the centre ol‘ the spectrum ; or when tfr, from 

tliat centie, is equal to 0. . ; i;,y 

1 have supposed a = 30 inches, and b ss 9T inches, simply 
because these appear to have been about the distances of tli6 
knives, from the window-shutter and from tlie paper ^pec- 
tively, in Newton’s observation. lUitifany other valitcs are 
assigned to these latter, provided the interval between the 
two Idades is very small, the same conclusion will be found to 
hold good. 

f might refer to other phenomena, which appear to me no 
less irrcconcileable with the unduiatory h^)>olhc^is than those 
here considered. But tin's seems unneces'.ary ; l()r if the pre- 
ceding reasonings and computations involve no eiTor, they are 
.surely of themselves sulhcient to overthrow that liypolhesis. 

XLIV. Oh the Laiv of the DiffusioJi o/' Gases. By Thomas 
Graha.m, Bsq, M.A. F.B.S. Ed., Frof 'essor tf Chcmislrif m 
the Atlder^fiman UniversHy, Glasg(jw. 

/ ■ " [Continued from p. 100.] 

2, Diffusion of Carbonic Acid Gas. 

most satisfactory experiments with carbonic ucid gas 
were performed by confining it over a solution of conir 
mon salt, saturated in the cold, which absorbs this ga': very 
slowly, and, instead of the difiu.sion-instrument with bulb, a 
long diffusion-tube was found most suitable. 

' ' Ejrpei'iment 1. — Thermometer 64"^ : dew-point 53°. Ba"o- 
meter 30*13. Left in diffusion-tube 17 air, and filled up over 
brine to 197 with carbonic acid gas, which gives 180 carbonic 
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acid. As brine boils at 222° or 224?°, that is 11° or 12° above 
the boiling; point of water, we may suppose it to be propor- 
tionally less viiporous at low temperatures, and take tJie ten- 
sion of its vapour at 64° to be that of water at 53°, which 
was also the dew-point. This was confirmed by confining 
847 volumes of atmospheric air over brine at the time ; the 
air w'as not expanded by vapour rising into it from the brine, 
nor did it contract. 

The initial contents of the diffusion are therefore, 


Air and vapour * 17* 

Carbonic acid gas 1 77*6 

Vapour 2*4 


An t^k place of 4 measures in ten minutes, and 

of 40 ip five hours. A standard tube of the same 

diameter as the diffusion-tube, sealed at the top, had been filled 
with carbohicr acid and placed over brine, to mark the absorp- 
tion of the gas. One measure of gas was absorbed during the 
continuance of the above experiment. The expansion, there- 
fore, Hfi the diffusion-case has really been 41 and not 40, or, 
probably even more than 41, as uiuloubtedly a greater ab- 
sorption of gas by the brine occurred in the diffusion-tube 
than in tlio stundurd-tubc, iVoni the motion of the liquid in the 
former during the course of the ex])aiision of its gaseous con- 
tents, while the licjuid in the other was quite at rest, and 177*6 
— 1, or 176*6 carlioiiic acid gas only Iiave been exposed to 
diffusion. 'i7jc diffusion was allowed to take place into tlic 
open air, which had the same proportion of vapour as the car- 
bonic .'icid. 

The specific gravity of carbonic acid gas is 1*527» of which 
the square root is 1 *2360, and the reciprocal of tlie square root 
0*8091. Hence one volume air should replace 0*8Q91 car- 
bonic acid gas, nhicli is the theoretical difUt^vdlume of 
this gas. - 

In the experiment, 176*6 carbonic acid atf : Jtaj^aced by 
217*6 air. v'-*?' ' V 

Here, the expansion upon 176*6 carbonic, acid being re- 
placed by air is 41+ parts by experiment, while it is 41*68 
parts by theory. 

The diffusion-volume of carbonic acid gas is, 

0*812 by experiment, 

0*809 by theory. 

Exp, 2. — In another experiment, conducted in the same 
manner, thermometer 64°, barometer 30*00, the initial con- 
tents of the diffusion-tube were, 
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Carbonic acid and vapour, 201. 

The final contents, 

Air and vaj)oiir 21-5. 

Correcting for loss of gas by absorption, the final contents 
would be. Air and vapour 246. 

As the ]^roportion of vapour in the gas at the first, and in 
the air finally is the same, we may say that carbonic acid is 
replaced by air in the proportion of 201 to 246. 

201 

= 0*813 = diniision-volume of carbonic acid. 

240 

E.rj). 3. — 111 a third experiment over brine^ thffrmometer 
62 barometer 2.0‘6.'i, carbonic acid and vapoitf 169 

Ucjilaced by nir and vapour 

Or, alien ing I'or absorjition, hy air and 
169 

= 0*816 = diffusion-volume of OBii'bobio acid. 

206 

But extreme accuivicy is (jiiite out of the <]ucst{on in the 
case of carbonic acid, fioin the vagueness of the small correc- 
tion for absor[)tion of the gas by the bi ine, and from the ab- 
sorbent action of the plug, which allects, more or Jess, all the 
condensible gases. 

The experiment in the case of this gas had been performed 
repeatedly over water itself, in diflerent diirusioii-liibes, and 
always with an eventual increase to the g.»seous contents of 
the tube of within 2 per cent, of the theoretical (pianlity; but 
this mode, and the corrections lor absoqilion, are decidedly 
interior in jirecisioii to the preceding. 

3. Chlorine . — This gas, from its high density, should afford 
a good illustration of the law*, were other cn cumstaiices equally 
favourable, as the specific gravity of chlorine is about 2*5, of 
which the square root is 1-5811, and the reciprocal of the 
square root 0.'€325. 100 measures of chlorine shoiikl be re- 

placed by 158'll air; or 1 air should replace 0*6325 chlorine, 
which is its dtfTusion-volumc. 

Thermometer To a diffusion-tube over 

water, with 5 measures air, 80 chlorine gas were added, ma- 
king together 85 measures, which, diflusing into damp air, 
expanded 3 measures in the first eight minutes, 18 measures 
in eighty-two minutes, and, finally, 19 measures in one hun- 
dred and six minutes ; but the same gas, in u close standard 
^be of the same diameter, contracted, owing to absorption 
of the gas by water, 5 measures in eight minutes, 15 mea- 
sures ill thirty-three minutes, and 18 measures in thirty-nine 
minutes, the rate of absorption diminishing evidently from the 
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water in the tube becoming saturated and abiding in it. But 
the absorption of gus by water in the two experiments cannot 
be well compared ; for, in the dilYusion experiment, the chlo- 
rine is rapidly diluted with return-air, which protects it from 
absorption, and, indeed, before the end of the experiment, must 
occasion a portion oi' the dissolved chlorine gas to reassume 
the gaseous form, \jipoiirizing away from the water which held 
it in solution, and rising into the upper part of the tube. The 
absorption in the diffusion-case would certainly be overrated 
atone half of what occurred in the comparative experiment in 
the same time. At the outset, however, we may presume that 
the same absorption took place in both cases. Hence the ex- 
pansion, io th« diffusion experiment would be 3 4-5, or S mea- 
sures eight The absorption, however, 

would in lessening the expansion ; frst, so much 

gas by absorption, the ({uantity to be added 

to the ^^tision ; second^ io much less chlorine has really been 
submittetl to diffusion : 80 parts have nut been diflused, but 
80 diminished by this quantity. 

Merely adding the observed absorption in the first thirty- 
nine minutes, namely, 18 measures to the expansion observed 
of 19 measures, we have an expansion from diffusion of 37 
measures, which approaches, as near as w^e can expect from 
the method, to 45 incusiires, the theoretical expansion on 78 
measures tlry chloriiui. We may therefore presume that the 
diffusion of chlorine is not incompatible with the law'. 

4. Suip/iurous Avid Gas. — Over mercury. 'I'o diffusion- 
tube with 7 measures air, 66 dry sulphurous acid gas were 
added, which were allowed to diffuse into dry air. An ex- 
))ansion occurred of 

5 measures in 9 minutes 

13 23 

30 85 ^ 


31 ^ 108 . 

at which last expansion it remained steady. -.W ^ 

Assuming the specific gravity of sulpnurcws ms at 2*222, 
its square root is 1*4907. of which the recipj^Ucuris 0'6‘708. 

67*08 sulphurous gas should be replaced hy 100 air. 

Wc have 66 sulphurous gas, and expansion 31, or, 

66 sulphurous acid are replaced by 97*00 air, by experiment ; 
6(3 98*39 air, by theory. 

The diffusion-voUime of sulphurous acid gas is, 

0*68 hy experiment, 

0*67 by theory. 

5. Protoxide of JNih'ogen. — In an experiment with this gas, 
dry, over mercury, allowing for a quantity of nitrogen which 
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it contained, 51 measures were replaced in ninety minutes by 
62 dry air. Taking the specific gravity of tliis gas at 1 *25771 
its root is 1*2360, of which the reciprocal is 0*8091. 
Diffusioii-voluine 0*82 by experiment, 

0*81 by theory. 

6. Cyanogen. — Also over mercury. First deprived of hy- 
drocyanic acid by peroxide ot‘ mercury, and dried, an expan- 
sion always resulted from dilfiisioii, but it never amounted to 
the theoretical quantity. Taking 1*8105 as the specific gra- 
vity ot cyanogen, the stjuarc root is 1*3156', and the reciprocal 
ol the square root 0*7432. 

Hence, 1 cyiiiiogeii is replaced by I *.3456 air; and 
1 air replaces 0*7432 cy|U|b^n. 

1st, S3 cyanogen were replaced by 99| jj^t|i|^5 cyano- 
gen by 5^0 air; 3rd, 50 cyanogen by 63 experi- 

ment is the most favourable. But 100 cyaiiog^e|f4^|!^i|^laced, 
according to that experiment, by 126 air only« linmd of 134. 
Til is deviation from tlie law, depends on the’ j^r'ope'rty of the 
plaster-plug, which it shares with all porous bodies, to absorb 
and condense a portion of all those gases which, like cyanogen, 
are easily li(|ueficd. It is evident, that if a portion of the cyano- 
gen is withdrawn in this wa}*, a certain contraction is occa- 
sioned, and again really less of the gas is submitted to diffu- 
sion ; and from both causes, the expan.sion is less than it ought 
to be. It is possible, also, that the cyam)gcn m.ay have con- 
tained a little nitrogen. 

7. Muriatic Acid Gas. — Specific gravity 1*28472; square 
root, 1*1334; reciprocal of square root 0 ’8 8 23. Hence, 

1 muriatic acid shouhi be replaced by 1*2847 air; and 
1 air should replace 0*8823 muriatic acid. 

In the case of this gas, the expansion from diffusion was 
overpowered by the absorbent property of the plug. 

5)4 measures coiitracterl to 88 in ten minutes, and remained 
at that quantity for nine minutes, and then expanded to 90 
measures in twenty-five miriules more. The plug, upon a 
subsequent examination, appeared to be injured, and rendered 
too ])ernieablc, by a chemical action of the muriatic acid upon 
the hydrated su]})hatc of lime. 

8. Amwoniacal Gas. — Density 0*5902. Square root 0*76825 ; 
reciprocal of square root 1*3016. Hence, 

1 ammoiiiitcul gas should be replaced by 0*76825 air; and 
1 air should replace 1*.3016 niunioniacal gas. 

But in the case of this gas, as with muriatic acid, the result 
of diffusion is altogether deranged by condensation of gas in 
the porous plug, which, in these experiments, was half an inch 
in thickness. It is remarkubic, however, that when the tube 
Third Series, Vol. 2. No. 10. Ajrnl 1833. 2 N 



274. Prof. Graham o/i the Law of the Diffusion of Gases. 

was filled wilh animoniacal gas in the usual way, the final con- 
traction was by no means excessive, indeed, never quite so 
great as it shuulil have been from diffusion alone, independ- 
ently of the contraction from absorption. Tliis was found to 
arise from the absorption by the plug being so rapid, that, 
during the progress of filling the tube with gas, the plug be- 
came nearly saturated with gas, taking up ten or twelve times 
its bulk, and consequently, a great deal more gas was intro- 
duced into the tube than its capacity. 

9. Sidphurctlrd Hydrogen Gas. — Prepared from sulpliuret 
of antimony, by the action of muriatic acid. Density, 1*1805, 
Root, 1*0855. Reciprocal of root, 0*9204. 

In the qa^of.this gas, 69 measures were replaced by 7S air. 
In this e3W^irlJ11en^ 100 air replaced 95 instead of 92 sulphu- 
retted we may refer the diminution to theab- 

sorption>^i^i^i|$ by the plug, and to its partial decomposi- 
tion, as t^^'^Otoury exposed to the gas became black. The 
air which entered contributed to this decomposition. 

As carbonic acid, is one of the gases condensed by the plug, 
like the preceding examples, but to a less extent, we cuii now 
understand why the return air was always a little under the 
theoretical <]uautity, in the careful experiments on that gas, of 
which an account was formerly given. 

In the case of the gases which follow, the specific gravity 
approaches so closely to that of air, that their accordance with 
the law re(]uires every precaution. 

10 . Oxt/^en Gas. — Specific gravity, 1*111. Square root, 
J*0541. Reciprocal, 0*9487. 

100 oxygen should be replaced by J 05*41 air; and 
100 air should rejdace 94*87 oxygen. 

When confined in a straight diflu!»ioTi-tube, there is uni- 
formly an expansion; but it is unnecessary to recount experi- 
ments performed with the straight tube, as Che divisions are 
not minute. 

Expei'iment 1. — Tliermonietei 64”. Ruroimeter 29*82 inches. 
DiiTusion-instrument with bulb, divided into two hundredths 
of a cubic inch ; also standard bulb and tube, close at top, to 
afford corrections for changes in temperature and pressure, ns 
before explained. Both diffusion-instrument and standard wei:e 
filled with pure oxygen from chlorate of juitash, ami placed 
in glasses over water, covered by a bell-jar, of which the in- 
side was moistened. A few minutes were purposely allowed 

elapse before the quantity of gas in either instrument way^^ 
noted, as the quantity oscillated for a little. The diffusion- 
instrument contained 795 measures oxygen, and the standard 
8.28, at the outset. In two hours the expaiijsion in diffusion^ 
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instrument, corrected from the standard, was 6 measures; in 
four hours and a half, 13 nieabures; in fifteen hours, 29 mea- 
sures; in twenty hours, 31- measures; in twenty-nine hour^ 
41 measures; in thirty-eight hours, the expansion was at a 
maximum, namely, 43 measures. In explanation of the loft^ 
duration of this and the following experiments, it may be 
stilled, that the plug was fully half an inch in thickness. 

795 measures oxygen and vapour have therefore been re- 
placed by 838 measures air and vapour. 

= 0*9487 = diffusioii-\olunie of oxygen by experiment, 

o3S 

This is the exact theoretic number ; a coincidence, however, 
which we must view as accidental. 

JSrp. 2. — In a careful repetition of thtst exper^S^nt with 
another specimen of oxygen gas, the results' iip|)l^(i|ibed Very 
closely to the preceding; but the return-air wa»' in ''Slight ex- 
cess above the theoretical quantity. Thus, 

1 oxygen was replaced by 1*056 air, by experiment. 

1 1*054 air, hy theory. 

Oxygen, therefore, affords a most striking confirmation of the 
law. 

11. Nitrogen . — Prepared by burning an excess of phos- 
phorus in a confined portion of air, and allowing the residuary 
gas to stand over water for several days. 

Specific gravity, 0*9722. Root, 6*9860. Reciprocal of 
root, 1*0140. 100 nitrogen should be replaced by 98*60; and 
100 air should replace 101*40 iiitjogen. 

Thermometer, 66". Barometer, 29*23. Diffusion into moist 
air a.s in the preceding experiments. 

836 measures contracteil 3 measures in two hours and forty 
minutes, as corrected by standard; and 13 measures in eigh- 
teen hours, which was the maximiim contraction; for itz. 
twenty-three hours and a half from the beginning of experi- 
ment, a contraction of 12 measures was indicated. Taking 
the last as the true result, 

836 

= 1*0143 = diffusion-volume of nitrogen by experiment. 

1*0140 = diffusion-volume of nitrogen by theory. 

12. Olefiant Gas, — Specific gravity likewise 0*972, &c. as 
in nitrogen. The gas was carefully made, collected in a low 
Receiver, allowed to stand over water for twenty-four hourji; 
and finally washed with caustic ley. 

Thermometer, 59®. Barometer, 29*83. 800 measures of 

this gas were replaced by 785 measures of air, in twenty-five 
hours, correcting from standard. 

2 N 2 
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800 

s 1*0191 = diflusion-volunie of olefiant gas, by ex- 
periment. 

The contraction in this experiment is a little above the 
theoretical quantity. In another experiment with different 
gas, the contraction was even greater, indicating a diffusion- 
volume = r0‘i03; but the presence of a minute quantity of 
carburetted liydiogcn, or some lighter hydro- carburet, was 
suspected, from the rapidity of the contraction in this case. 

[I’o be continued.] 


XLV. A Reply to the Remarks ^ Professors Airy and Ha- 
milton on the Paper upon the Interfemicc (if Light after 
passing through a Prism (f Glass. By 11. Poti'Er, Juji., A’.fy .* 

‘jyf’Y paper in the February Number of this Journal, On tlie 
Interference of Light which has been refracted by a Prism, 
having been noticed in the last Number by Professors Airy 
and Hamilton, I hasten to reply to their remarks ; although I 
am very far still from being prepared to enter completely into 
the subject of the velocity of light in traversing refracting 
media. 1 must accordingly still refer solely to the experiment 
with the prism, leaving to another time the appeal to a more 
direct and less intricate experiment; with which I have been 
long occupied, but which I have not yet been able to get 
thiough, on account of its requiring apjiuratus which 1 did not 
before possess, and which 1 find still requires further additions 
to produce some minute adjustments. 

The papers of the two learned Professors have tended much 
to strengthen my previous expectation as to what will be found 
eventually to be tlie real velocity of light in passing through 
refracting bodies ; for both of them have raised objections to 
my conclusions only upon points on which I had my. self in 
'the outset .-lome misgiving.s. 

Upon that which is proposeti by Professor Airy, 1 was at 
great pains to satisfy myself experimentally. In using com- 
mon light, or light considerably heterogeneous, and when the 
distance between the images of the luminous point is too small 
in comparison with the distance of the prism from them, the 
bands or interference-fringes might be supposed, from what 
we observe, merely to dilate. This appears to be the way in 
which Proiessor Airy has tried it, which 1 conceive he has 
done ; and 1 placed the original paper in Mr. Coddiugton’s 
hands at Oxford. 

To satisfy myself upon this point, I used the red light given 
by the solution of iodine in hydriodic acid, which, when of 

'' Communicated by the Author. 
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proper strength, gives a much purer light than the red glass 
found in the windows of old churches, and which M. Fresnel 
considered sufficiently homogeneous for experiments where 
much greater delicacy was required. 1 also inclined the two 
mirrors so much to each other as to render the hands suffi- 
ciently narrow; and when I observed the bands, similar to a 6, 
in the figure, come, by withdrawing the eye anil eye-glass a 
little distance from the prism, into a po- 
sition similar to c ^/, I hail no danger 
of falling into Prof. Airy’s error of sup- 
posing the change to arise only from 
the shifting of the centre of the fringes, 
whilst the bars themselves remained sta- 
tionamj. The dotted lines c y’ represent 
the diffracted fringes, caused by the 
edge of the lower mirror. 1 cannot 
imagine lu)w Prof. Airy should repre- 
sent me as describing the appearances 
by a shifting only of the centre of the fringes ; — my descriptibn 
states distinctly the bars themselves to move ; and Professor 
I'laniilton has evidently thus rightly read it. By operating in 
tlie manner above described, and placing the prism so that its 
edge appears to touch the bands formed directly in the air, 
then looking with the eye-glass at a little distance from the 
prism, another complete set of bars may be seen in the pris- 
matic light. 1 have repeated this experiment frequently, and 
believe Professor Powell and myself suc'cceded in so trying it 
at his residence in Oxford in June last. 

The phenomenon of the shilting of the apparent centre of 
fringes must be noticed in the common experiment, without a 
prism, by every one who frequently tries it, as it occurs per- 
petually, when, from looking directly, we change the position 
of the eye, in the plane perpendicular to the clirectioii of the 
fringes, and look obliquely through the lens, t 

From what 1 have Just said, it will be seen that 1 consider 
it no compliment that the Flumian Professor should think me 
ready to advance the minute effect of the shifting of the centre 
of fringes with light slightly heterogeneous, as a strong and 
solid argument against the undulatory theory. I must also 
respectfully inform him, that 1 believe the probability of;, my 
becoming an undulatimist becomes daily less and less; as, 
from the time of my having merely an opinion upon the ge- 
neral theory, from having read Dr. Young’s Bakerian Lecture, 

I am now gradually come to see many serious and weighty 
objections against it, of which several have the greater influ- 
ence with me from having arisen in my own experimental in- 
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quiries. Amon^t the objections not generally raised, whicli 
occur to me at the moment, I may mention, that the lientmg 
properties of one end of the solar spectrum and the chemical 
effects produced at the other, seem very inadequately ac- 
counted for to a chemist, by a small difference in the length^ 
of the undulations. The whole conneKion of light, heat, aiid 
electricity seems to him beset with extraordinary difficulties, 
by adopting the undulatory theory of light. The subject of 
the combined or latent c iloric of bodies, and the circumstance 
of transparent solid bodies belonging entirely to the class of 
electrics, give him a presentiment that we must look to more 
varied and profound causes than the motion of a subtile mther 
for the explanation of the effects we witness. ( I must here 
notice that 1 cannot, with many opticians, call the traiislucency 
of thin metallic luivn|^trRns})arency.) The phietiomena of the 
absorption of ligl^t by coloured media liave justly been showU 
by Sir David Brewster to militate strongly against this theory. . 
My own discovery of the law of reflection by metals offers also^ 
a strong objection ; Jbr that whilst a considerable portion of 
the light enters the substance of the metal as in transparent 
bodies, yet the law of the variation of the intensity, of tlie re- 
flection is essentially different. The chemical theory would 
remind us that both classes of bodies possess determinate 
specific heats, but that there is an esscdtinl difference in their 
electrical properties, the former being conductors, and the 
latter electrics. I hence learn to look l>eyond the results of a 
mechanical theory on the motions excited in a subtile sther, 
for the solution. The effects of chemical agency and of ar- 
rangement of atoms in crystaiiizcd bodies show also the con- 
nexion of the optical effects with chemical affinities, and which 
brings us again to the theory of chemical combinations, with- 
out which, it appears to me, we can never give a satisihetory 
reason for double refraction, which is so intimately connected 
with the polarized condition of light. 

The failing of the deductions of the most talented nj|.en who 
have adopted the undulatory theory, of which many Instances 
have fallen under my own observation, and several of which 
1 have already published, give me alto more than a distrust 
of the fundamental hypothesis having any basis in nature. 

With respect to the claim of half an undulation, my manner 
of speaking of which appears unpleasant to Professor Airy, I 
must say, that, although we do not find any mention of it 
under tfiis title in bis undulatory theory of optics 'in the last 
edition of his mathematical tracts, yet he is no doubt aware 
thftt when he says ‘‘ he must have derived it from some very 
imperfect or erroneous statement,” I had in recdlection 
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Dr. Young’s article Chromatics ” in the Supplement lo the 
EncyclopKdta Britannica. Dr. Young there gives as, follows : 

** In reflections at the surface of ajrarer mediuin, and of somei. 
metals, in all very oblique reflections, in diffraction, > and in, 
some extraordinary refractions, a half interval appears to^bo 
lost." . , - 

Dr. Young most pjpbably wrote, the above before M. Fres- 
nel had adopted his new theory. of cfiffractton,. and had at-;’ 
tempted to disprove his first' View. It will be however,, 
in his still later writings (see Quar^rly Journal of ^cience^,'^ 
&c. for 1827, p. 450.), tlmt Fresnel did npt enUrelj^abnndon 
the theory of the Hjght, reflated at the em^ oC hwies pro- , 
duciiig dii^ctcd fringesi yAa tor^is expemidot? dete^nilii»^ 
between his IWp views,! believe I bav©,pnlynMptoofcyect to 
their sufficiency;^-- 7 t%t the red lj^ht gwen Uib^liifs ftortif 
the windows of old churqhes is qime in^wiently^omdgene- 
oiis where ^ small di^ences are to b|^asceh4tired;%nd this 
Was the light which <he inade itSe of. / • 

'That tl^ unduiah)r]^lixplanatton of Newton’s lin^ is in'ad^ 
missible ye inayjiiler from tlie following If we press a^ 
lens against one side of a cube of glass, on looking thraugh 
the opposite side we see 'the central dark spot surrounded^ 
with the ringjf: if we look'\hrough one of the adjacent sides> 
we see the^ Cenp-ai l}|ack spot, but without the rings, in the 
niidst of a surface giving total reflection. In this latter case 
it will be impossible to account for the black centre by inter- 
ference; and the same suJuiion must up})ly to it which applies,* 
to the othcl^ case. When the lens is of less refractive glass 
than the Cube, and the light is incident on the second surface.- 
of the glass cube at the critical angle for the two surfaces, the 
darh !»ppt,'jjftei’ inking various tints^commencing with purple,. 
eiUircl}' -disappears. ' 'Hie best mode to observe the phasBo-- 
inenbn aliove ofUred to notice, is topress the lens against the, 
hypothciiusal side of a glass prism having two angles of 45, 
degrees each : we,j}Can then sec the black spot either in the 
totally, reflected light, or in the partially reflected light, by, 

^ W.tl^ elevating or' lowering the e^e ; and we see that tbet 
of the first ring /s the point wliere total reflection first 
becoiqejp perfect, and from which we ought to commence our, 
m.ea^u'reii\en|s of the spaces between tlie surfaces and our cal-- 
culatiohs pf ipl^erence. ^ . 

'Tfie qiiekion of half an l^^luhltion is more. directly . 

effeptually to bc.seftled with the s1ii|ple experiment of the two. 
mirrors. Those who rfiaiiitoin Utofcorrectness of the undulop'y 
tory theory, invariably assure us that the central band 
a vahite dnck The result of considerable experience with me . 
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it may be seen botli black and white, though with me 
mudfa ofteta^r been theformer* especially when the bars 
ha^* been >elt defined. 1 was So perplexed with thia uncer- 
tainty. time ago I wh>te rp Sir John ^erschel, 

th^i^ k at^ger to hiati to askVW mode^oF t^bserving he 
what his result; I eventually, aa be 
lea^d the p^r on Interference which }. read at Oxford, 
t:pfi6h)'ded it aroSeHrooi tne abermtion m the fi)ciis oi' tha lens 
used to form an image of the sun ; and I accidentally, lately, 

I think, the means of orris'ing dt an unexceptionable 
rdsalt. My two mirrors of speculntu metal happened to be 
sp, nearly parallc^l, that the of the Itiminous point ap- 

peared to the naked eye as, only,pi)at«a^ 1%hen I looked 
through 'the eye-glass o^<| inch fpctta,^'*found4pat four bands 
coveted tlie whole of vi^. * endeavoured to 

cause a theeenfrt, been one of the causes 

of perple^nty ; but rr^in\f»r ^reat.breadth of the bands* 
that tiiis ollect did not no^y pCiceptibiy take place, and that^ 
tfi^ ccntnil baud vnhcndxt Jly, unqucstioualflj/, a black one ^ 
as the colours were perfectly syminetiicnl on each side of it. 
If this mode of trying the expWiuient is not the most unex- 
ceptionable of any, 1 slmll be f|hjtt if those' who suppose the 
central band to be ahvai/F lofiitc will set me right, and show 
in what mode wo ina} try !l, so as td, settle so important a 
poI/H. 

Sii John Herschel has expiessed in print his opinion, that if. 
iqual talents had been exerted on the coi piispulai theory wliich 
lia.'e I Len exerted on that of uiicl illations, ft is piobuble that the 
pha Juiiiena of opties, supposed to be refoirible only to tlie 
let c'., would have been found to be well accuunteji ^ur on the 
Ua .i er. I have seen nothing in the course of my expeuinieiits, 
noi met with any things in the couise df jny reading, which 
could lead me to dissent irom ihis opinion, out rutiier to go 
beyond it. 

The establishment of truth, alone, shouldbe tiic ol^ect and 
pride of all engaged in scientific researches ; and though it is 
always more ])lcasant forttlie tiiiu to find nCw truths chime in 
with old opinion yet it is a mattfer of weakness to allow their 
discordance to give us any lasting vdxntion, or to prei^ent us 
from giving them openly and fairly to the woijd*. "X lu^pe.ih&t. 
neither my opponents n'or itiy^elf will ever 'Wii&t su^ciem; 
courage to publish tin ir resgpipches, or to confess a change of 
opinion when it overtakes Its ^ and that such chabge will liot 
cause in any a relaxation oF'J^eal in the pi oseciition of Scientific 
inquiries. 

With respect to the solution of the question of prbmatic 
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interference, proposed by Professor Haimlton, 
which wonlcl arise, accordlttff to fonoulss he hi^t 
are muqh too soteff, arid woulif ^oyr that 1 was perfidy vkbc, 
in considoritiff $he irregulaflfiy prising fp p^oUs of a jmir ^ 
minutes of a &gree in breadth from &etrat{oD$ to Bq ^ 

nedigible. 

To 8nd the valoes of the ordinates fOr 
lues 45 and 55 inches, we have 

m ei-o* I 

^ - 5 ? 

where, taking the numfiei^ of my fotmer papier, we hard *' 

; mo’ =-^14834 

and * / n^ly> 

Hence for a; » 45 inclimvil^y *500000382* ^ 

^nd jr ss 55 -*^^(,7 ^ •000003651 

and the difference of these is *00^^0033 19» or rnthcr more than' 
three mOHonths of an inch. * * ' * 

This diflerence is so small, that 1 am sure Professor Hamil- 
ton would never have ^i4erf me credit for beiii^ so minutely 
acute an observer, if he had had rpcourse to actual quantities. 
It is also easy to determine, that ii% the experiment the otdi- 
iiate j/ is not zero at the pi ism, as the loimula indicates it 
should be. Without ha\Ing an accurate nieusiireincnl, 1 iie> 
veriheless knoii that the effect under consideration, from what- 
ever cause it ai ises, is at least several thousand times tlie amount 
of the above Calculated diderencew 


the ottscissm of 


Whatever velocity be hiially ascertained to belong to light 
in passiiig through refi acting bodies, it is clear that a different 
view in the thcoiy of emission must be taken fioni the 
toiiinn one of refraction. I lecollcct, a long time ago, hearing 
Hr. Dalton express his opinion in private conversation, tha*- 
it wa^ not the same light which impinged upon the first sur- 
face of transparent bodies that left (he second surface. It is 
clear that this view would bring lefi.icpon to a similar consi- 
deration with that of i^duli^tious. 1 have ficquciitly considered 
the consequences w^ich this^iow would lead to, and must 
confess that ( do nor still^^'c it to be entirely unattended Hitli 
difficulties, though ^esc might most probably vaiiisii on 
further study; and 1 have no hesita^on in stating my belief that 
it will be found to accord better with a long range of clieiniral 
facts than either of the two oilier theories. 


77md Smci. Vol. 2 No. 10 Aprt! 1833. 
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XL VI. A Catalogue of Comets, By the Iteiy, T. J. Hussey, .^.3/. 
Rector of Hayes^ Kent. 

[Continued from p. lUG.] 

Part II. — ^ OMETS of which the appearance since thee om- 
^ inenccmenrof the Christian a;ra rests upon com- 
petent authority, witli the elements of such of them as have been 
computed. 

[The Chronology employed is that of Fctsui or Petavius.] 

A, the comet of 1680. B, that of 165Q, C (Halley's), that 
of 1682. D, that of 1758. E, that of 1661. 


T 

Year and 
Apia'ai- 1 
ance ' 
A. C. 

Same 
an that 
of 

Month or Smbou 
« rhcn It a|f|icajrcd. 

nmoQinii 

By whom men. 
>joncd. 

Remarks. 

1 

lO 

bo* 


> 

Mani].,Uio.CaRs. 

Chinescltecords. 

Several coinet- 
were said to 
have hed^ <; 
seen at oBce 
in China. 

2 

14 




Di.Cass., Ch.Uo. 

Seen during 20 


19 

• • • 





Chinese Records 

days inCliiiia. 

4 

22 


December.,... 

Hydra. 

( ’hi nese Records. 

5 

39 


March, April 

Pleiad., IVing 
of Peg. Amir. 

Cliincse Records. 

Seen during 
49 days. 

1 

54 

• •• 

Aug &Sept.? 


Di.Cass., Siicton., 
Seneca 

Chin. Rcc. 


56 

• •• 

End of March 

N.E. of Cancer 

Chinese Records. 

Seen 113 days. 

1 

60 

• 4 « 

August 

From N, of 
Perseus to 
feet of Virgo 

Tacit., Chill. Rcc. 

Seen in Chin:i 
during 135 

& 

62 

• •• 


. . . 

Seneca. 

days. 

m 

61 

• •• 

May to Oct... 

S. of n Virginis 

Tacit.Suct.C’h.R. 

11 

12 

65 

66 

... 

July 

ScMaiis 

hVoiii vy to ^ 
and |T(. 

Ciiiiie&e Rccurdi.. 

Chinese Records 

Seen 56 ilays. 

Seen 50 days. 

13 

14 

15 

16 

17 

69 

70 

71 

75 

76 


Dprpmhf'r. , 

Leo.. 

I)i. Cat-., .loseph. 
(.'h inese Records. 

Seen 48 days. 
Seen 60 days. 

Seen in China 
40 da\B. 

• •• 

March :... 

July 

September.... 

PIciadf 

Iletwecn Leo, 
Virgo,., and 
Bootes — 
Towards the 
head of Here. 

Chinese Records 

Chinese Records. 

Pliny, Chin. Rcc. 

18 

77 

«• 0 

Winter 

Near p Arictis 

Chinese Records. 

Seen 106 days. 

1 

79 

no 

... 

June? 

January 

Ncar’yi^Erid. 

Dion Cass., Suet. 
Chinese Records 

121 

117 

• •• 

January 

NearEquulcus 

Chinese Records. 



132 

... 

a 

NearBTt^agil. 

Di.Cass.,Ch.Rec. 


123' 141 

, . 

March, April 

P^.,Gem.,Lcc 

Chinese Records. 


|24j 149 

i ... 

October 

Head of Here, 

Chinese Records. 
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Month <ir Sc.-iion 

Pinco or Dirtction 

By whom men- 

Hcmarki. 

when It ap|j<!.ircil. 

in which it ap. 
Iicarcd. 

lioiicd. 


K ebruary . . . 

iiiiie 

I September . . 


November. .. 
Man'll 


Scorpio 

U/SPe^asi . ••• 
Near the lie-ad 
of Hercules .. 
liind pawy of 
Ursa Major 
Near Syrius... 
Detween An- 
drom. & Pise. 
Fore paws of 
Ur.Maj., ("an. 
LeOjVirg., &c. 


Sept, or Oct 
November. . . 


November. 

Novcitibei 

January.. 

November.. 
January. . . 

April 

November . 

December. . 
December. . 

Xovcmbci 
Det'cmbcr 
December 
September . 


Nov. Dec. 


V^rgo 

Virgo ; then 
towards the 
head ot Here. 
Near S Serpen 
(jeiiimi, C'aiic. 
7 Stars t‘f Ui s. 

Major 

. Leo 

. Genimi 

, 'Paunis, Gem. 

, Uctwecii snj^ 



, Leo 

. Crater near 

: ! 

Scorpio 

, Opliiiicluis. ... 

, IIerc.,Gphiuc. 

, Detween ("or. 

H>dr.&Crat. 
, Detween a,ZZ, 
t & d P^asi ; 
then between 
C}Liius and 
( Vp Ileus to 
Aquilu. . 


(September ....iNearCor.Hyd. 


Chinese Records. 
CliineseKecords. I 

CbinescRecords. Seen during 
80 days. 

CliineseKecords. Seen 20 days. 
CliineseKecords. 

CliineseKecords. Seen GO days. I 


ChineseRccords. 
ChinesuKecords. 
Lamp. Hrroiliim. 
Chi nese Records. 


ChineseRccords ^ I 

(’hinescKoeordis j 

Dl.Cass.yChi.Ke. ' • 

Chine<H.'Kcc«iid8 ' 

('hini'se Records 
(^hincscRei-ords. 

D^.Cu^s., Chi.Re. 

ChineseRccords. 

Chit lose Recoriis. 

( hiuese Records 
('liiiieNeWecoids 
("liiiiescRccords. 
ChineseRccords. 

ChincbcRecords. Seen during 
4 1 days. 


CliiMf-''cHci'eids. 
ChiiicscRccs.rds. The elements 
have been 
computed by 
Durckhardt*. 
ChiiieseRcconls. Seen 23 days. 


Passage through the perihelion in mean time at Greenwich ; November 
1)' 23“ .')0'“ 30’.— Long, of the jieriliel. JP 1® O'O".-- Long, of the asLcnding 
nude, (»•’ O ' 0' 0". — Incliii of the oibit, 44‘* 0' 0”.— IViilicliou distance, 
0-371000. - Logiirilh. of the mean inotioM, 0-G06000. — Motion diiccr. 

I To be contiiuicd 1 

2 O 2 
















. * C 284 ] 

XLVII. On the undtdatory Time of Passage of Light throi^h 
a Prism, By William R. H \milton, Esq. Andrew^ Pro- 
fessor of Astronomy in the University of Dublin, and Royal 
Astronomer of Ireland *. 

S INCE I communicated my little paper, On the Effect of 
Aberration in prismatic Interference, (p. 191.) 1 have seen 
Professor Airv*s remarks on Mr. Potter’s experiment; in which 
it is suggested, that the observed central points, whicli tended 
tow'ards the thickness of the prism, were not the points of si- 
multaneous arrival of two homogeneous streams. From the 
well-known experience and skill of Professor Airy as an ob- 
server, I think it likely that he has assigned the true physical 
explanation of Mr. Potter’s instructive experiment; though 
1 wish that thif experiment were repeated, with careful micro- 
metrical measures. But I continue to think the mathema- 
tical correction just, which I proposed in my recent paper. 
Ill that paper, 1 took Mr. Potter’s own account of his experi- 
ment; namely, that he had found, in the ])lune perpendicular 
to the edge, a tendency towards the thickness, and from a cer- 
tain intermedial line, in the locus of the points of simultaneous 
arrival of twoiiiear homogetieoiis streams : and 1 endeavoured 
to show, that according to the uudulatory theory, this locus 
ought, during a considerable range, to tend in this direction 
anrl not in the opposite ; — a matliematical result, which was 
contrary to Mr. Potter’s conclusion. It is, 1 hope, unneces- 
sary to repeat the expression of my sincere respect for the 
gentleman from whom I have found myself obliged to differ 
on this mathematical ijuestion. But as 1 only stated, in my 
former paper, a correction of Mr. Potter’s formula for the dif- 
ference of times of arrival of two homogeneous streams, arising 
from the prismatic aberration of figure, and showed the iii- 
fluciice of this aberrational correction on the course of the 
sought locus, without showing how 1 obtained the correction 
itself, — it may be useful to give here an outline of the method 
which 1 employ, for the treatment of this, and of other similar 
questions ; referring, for more full details, to the recent and 
iorthcoming volumes of the Transactions of the Royal Irish 
Academy. 

Let light be supposed to go, in a bent path ABCD, from 
&n initial point A to ufnal point D, through any prism or- 
dinary or^pxtraordinary, undergoing a first refraction at the 
point of entrance B, and a second refraction at the point of 
emergence C, the prism being placed in vacuo, and its angle 
being small or large; let the position of the final point D oe 
marked by three rectangular coordinates x,y, z, of which the 

* Communicated by the Aullior. 
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origin is taken on the edge of the prism ; and let the position 
of the inithd point A be marked by three other rectangular 
coordinates s', having the same origin, but not necessarily 
the same axes ; let a, y, be the cosines of the angles which 
the emergent or final direction CD makes with the rectangu- 
lar axes of .r, y, s; and let y, be the cosines of the angles 
whicli the incident or initial direction AU makes with the r^t- 
angulnr axes of y,y, s'; finally, let V be the undiilatury time 
of propagation from the initial to the final point, measured 
by the equivalent path vi vacuo \ and let it be considered as a 
function of the initial and final coordinates, which, by the 
position that wc have assigned to the origin, is homogeneous 
of the first dimension. Wc shall then have the two following 
equations, deduced from my general methods, 

V = + a'j/— — y ^ (1) 

o = j.’8a+^8/3+j:8y— jT'Sa'— y 8/3'— s'Sy'; (52) 

that is, V is to Imj detorniined,as a function of tlic extreme co- 
ordinules xyzT^y'z!^ which 1 have called in my Theorjr of 
Systems of Kays the Characteristic FunctiotL, hy the condition 
that it shall be the rnaxiinuni or minimum, with respect to the 
()uuntitics a, /3, y, a', /3', y', of the expression (4) ; atLeuding *o 
the two general relations, 

«- + /3Hy« = 1, «'^+/3«+y" = 1, (3) 

and to Uic two other relations between the final and initial 
cosines of direction a^ya^'y', which result, in each parti- 
cular case, from the prismatic connexion between the incident 
and emergent dirccliuiis. And when the form of the charac- 
tcrihtic Junction V is known, the six extreme cosines of direc- 
tion may be dc-duced from it, by diflerentiution, as follows : 






8V _ 8V 


sy ’ ' “ “ * y 


W 


When the prism is ordinary, such as glass, or when being 
extraordinary its edge is an axis of elasticity ; and when we 
take the edge for the axis of z and of z\ and consider only 
rays in a plane perpendicular to this edge, we may make, 
z = o, s' = o, y = o, y = o, 
a = cos d, |3 = sin a! = cos S',- /3' = sin 0', 
d being the emergent inclination to the axis of .r, 'and a' being 
the incident Inclinatioii to the axis of jJ; and the undulatory 
time V, corresponding to any given coordinulcs a’ y a;'y> is 
the maximum or ininiinum, relatively to 0, of the expression 
V = A' con 0 f sill 0— J-' cos 0'— y sin 0', (6) 


} . 
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ill which ^ is to be considered os a fanction of 0, depending on 
the prismatic connexion between the initial and hnal directions. 

For an ordinary prism in vacnOf having its angle ss and 
ils index =s /u., so tiiat 

sin/ (7) 

i being the angle of external incidence corresponding to the 
iniiiiinuin of deviation, the relation between 0, is, 
ft® sin =5 sin (/+d)*-|-sin (/— d')® 

+ 2 cos w. sin (/+fl) . sin (/— d')» (8) 

if the positive semiaxis of .r be an emergent ray of minimum 
deviation, and the positive semiaxis of .r' the corresponding 
incident ray prolonged, while the positive semiaxes of y , ,?/, 
lie on the same sine of the axes ^of x, of, ns the prism. The 
relation (8) nn^ be put under the approximate form, 

when the angles d, d', are small, that is, when wc consider rays 
having nearly the minimum of deviation, in being the same 
positive number as in tny last paper, namely. 


m 


8 sin (/+■!-) sin (i— ®) 
^ ^ : 

sin 2 /.(cos y)* 


• ( 10 ) 


and if, besides, wc consider the ordinates ^,y, as small, that 
is, if we suppose the light to pass near the edge of the prism, 
and neglect terras of the fourth dimension with respect to the 
small quantities,^, y, 9, we shall have the undulutory time or 
characteristic function V = the maximum or minimum, re- 
latively to Q, of the expression, 

v = (*-«•- 1 ( 11 ) 


In this manner wc find, with the same order of approximation, 



a result which may also be thus expressed : 


If we neglected the last term of this last expression, it would 
give, by (1) and (5), the following formula lor the tangent of 
inclinutLoii of the emergent ray, 

^ i'-y 


tan 0 =. 


(M) 
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it would therefore imply thnt nil the rays Which diverged before 
incidence from the luminous point or primary image j/,y, di- 
verge after emergence from a prismatic focus or secondary 
image, having for coordinates, 

x = ^+i-y, 3,=y: (16) 

so that the Inst term, — , of the expression (13) 

for the undulatory time V, may be considered as an aberra- 
tional term, arising from and determining the aberration (of 
figure, not of colour) of the prism. Accordingly Mr. Potter, 
neglecting this aberration of figure, did not perceive this term 
in the expression of the iindillator}' time, and was led to tlic 
results respecting the locus of points of simultaneous arriva) of 
two near homogeneous streams, which 1 attempted in my lost 
(yiper to correct. In comparing my present notation with my 
former, we arc to make jr' = — /, and = ± a; we arc alsb 
to observe that the present origin of x anil y is on the edge 
of the prism. It seemed useful to give the present outline of 
a proof of the results stated in my former paper ; because the 
methods which 1 have introduced for the solution of optical 
problems differ much frpm those usually received ; ana be- 
cause it would perhaps be difficult, by those usual methods, to 
investigate the influence of the prismatic aberration of figure, 
on tlie undulatory time of propagation of homogeneous light. 

Dublin Observatory, March 13, 1833. 


XLVIII. Om t/ie Ileal Fwiciions tyf Ima^inaty Quantities, By 
R. Murphy, Esq, M,JLFeUo‘w<^Caius College, Cambt'idge*, 

'T^HE following is a very remarkable property of this class 
of functions. 

“ The real functions of ima^nary quantities do not gene- 
rally admit of maximum or mii^ium values.” 

Let/(a + /3v'^) = P+Q 

where a, P, and Q are all real; then it is easily seen that 
2P = /(a + l3-/^)+/(«-/3 
and 2 Q^::i =:/(«+^ 

Moreover, if wc only consider real functions, we must put 
Q = 0, and thus cstiihlish a relation bctw'een a and 


• Coininunicated b> the Author. 



288 0/1 Mr. Improvement in Medal Ruling, 

The condition that the real part P should then be a maxi- 
mum or minimum is expressed by the equation 

rfP rf/3 


dl, , 

doL ^ * du 




0 gives 
dQ 


and the condition Q s 

. - 
da 

also the first two equations give 
rfP _ dQ 
da d^ 

dP __ dQ 

~ da 


£ 1 . 

da 


= 0 ; 




Eliminating the tliree quantities ~ 

tween these four equations, we get 

/rfPx" , /dPt* ^ 


dQ , dQ , 
and - - bc- 
d j3 da 


an equation which it is impossible to fulfill, $ince P and con- 
sequently its partial differential coefficients • are necessarily 
real. 

CaiuB College, March 5, 1833- R. MuiirilY. 


* ^'L\^,On an Improvement inMedal Hiding, ZJyR.B.BATEjZJsy. 


My dear Sir David, 21 Poultry, London, March 14, 



an inquiry into the manner in which they were produced : it 
was evident tliat they were the result of a ruling process; and 
one of my sons, having been engaged in ruling micrometer 
divisions, constructed an af/j^ratiis for performing tliis pro- 
cess, u|ioii a scale sufficiently large for medals, and obtained 
the same results. 

The following diagram represents the construction of the 
apparatus. 


Cfi\ 



a. Being the medal. 
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b. The plale, covered willi nn etching-ground. 

c. The tracer; and, 

d. The etching-point, at right angles to it. 

The arm c, d having a ruling motion horizontally across the 

surfaces of a and b, and likewise moving freely in the direc- 
tion c, d ; also, vertical motion being given to o, and hori- 
zontal motion to b by the same screw ; a series of lines traced 
over the medal were tlescribed upon the plate in the follow- 
ing manner; so long as the tracer moved over the plane sur- 
face or ground of ^lie medal, the point d described equidi- 
stant lines upon the plate; but so soon as the tr.ncer touched 
a jiart of the raised surface or relief of the ineilal, it was raised 
above its plane a quantity equal to the height of such icliefj and 
the line tlcscrihcil by the etching-point was no longer equi- 
distant, but deviated an equal quantity upon the horizontal plale; 
in the succeeding lino, tin* tracer being raised off still further 
*''by the increasing height of the relief, the etching-point deviated, 
still further from the loimc‘r line described upon the plate : the 
continuation of this process jiroduced a succession of deviating 
lines upon the plate, wdiicli, opening as the tracer rose above 
the plane of the medal and closing again as it approached that 
plane, gave the effect of light and shade, in the printed im- 
pression of the plate, so perfectly as, contra^teil with the even 
tint produced by the parallel lines re))resenling the plane sur- 
face of the medal, to convey to the mind almost a conviction 
that the impression was raised above the level of the paper. 

However pleasing the effect of these inqiressions, they were 
all distorted representations of the original (just so much as the 
lines profhicing the representation deviated from the straight 
line upon the medal); and having ascertained that this method 
of producing such representations had been known to en- 
gravers upwards of fourlecn years, as likewise that an account ’ 
of it was given in a French work, called the Manuel de Tour- 
nure,** it became evident that this distortion had suspended the 
use of the process; the most valuable and interesting subjects, 
those possessing the highest relief^ being the most distorted. 

It appeared to me, as it had no doubt appeared to others, 
that this defect was irremediable, because the distortion arose 
from the principle upon which the process w'as conducted^ and 
although the quantity of distortion might be diminished by 
iliminishing the motion of the etching-point, yet as this would 
reduce the effect of the relief, it would impoverish the effect 
of light and slutdc accordingly. 

My son, howevci, whilst engaged in the process of ruling 
the large Napoleon medal, w'bich required the application of 
tliree whole days, observing that the thing to be desired was 
Third Series, V^ol. 2. No. 10. Ap'il 1833. 2 P 
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a means of bringing the tracer down upon the medal, a quan- 
tity equal to the deviation ofthe etching>point from the straight 
line upon the plate; observing also that the process he was 
employing transferred vertical sections of the medal to the 
plate, — proposed taking inclined sections of the medal : a little 
consideration determined the selection of 45°, as being equidi- 
stant from the vertical and horizontal positions employed, and 
this inclination completely fulfilled the purposes required, re- 
moving the distortion altogether and, so far from inipoverisli- 
ing the efiect of light and shade, improving that effect, inas- 
much as, without diminishing its cpiantity, it tlircw the light 
upon the representation of the medal at the angle of 45“ to its 
plane, instead of, as before, in the direction of the plane of the 
medal. 

It was, however, soon found necessary to restore the tracing- 
point itself to the vertical position with respect to the plane of 
the medal, to allow of its being brought into every part of the • 
surface which it had to rule, and, for the same reason, the me- 
chanism which gave motion to it was obliged to be removed 
and the hand to be employed in its stead ; the arrangcmc^fit 
then became similar to the following diagram : 

r 

/> ; 

h 

d-. 



The tracer c being now attached to the right-angled trian- 
gle and a friction-roller Mibstitiited for if at //, the tri- 

angle (the motion of which was strictly confined to the jdane 
of the diagonal <?,g) moved d a quantity always equal to the 
distance of the tracer c from the perpendicular p; so that the 
etching-point described precisely the same line upon the plate 
5 as the tracer described upon the surface of the medal a, in 
the following manner ; — so long as the tracer moved upon the 
plane surface of the medal, equidistant and parallel lines were 
described upon the plate, as before; but the moment the tracer 
rose above the plane surface of the medal, it began to deviate 
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from the perpendicular 7;, and continuing to rise, described 
the diagonal c, parallel with g, c ; now being always 
parallel with p, the deviation from p was always equal, as well 
upon the plate as upon the medal. 

This improvement being, as I have no doubt you will im- 
mediately perceive, at once efficient and correct, I have pro- 
cured niy son a patent for it; and he is now constructing an 
apparatus for pcrfbriiiiiig the process upon busts and statuary, 
and will, 1 expect, be able to prmlnce a miniature representa- 
tion of either, in which the resemblance will be faithfully pre- 
served. I am, iny dear Sir David, 

Your obliged aiitl faithful Servant, 

K. B. Bate. 

S/r David Bi'ensicr, F.R.S. 


L. ProccadLit<ts oj Ijcm ned Socic/ics. 

nOYAI. SOCIETY. 

*Fcb. 14, 1833.— ^'T^HE following announcement was made from 
the Chair : — 

His Royal Highness the President has leceivcd from Professor 
Gauss the abstract of a paper read by him at the meeting of the Royal 
Society at Gottingen, on the 15th of December lust, entitled * In ten-* 
Silas VIS magnclicic terreslris ad men>uram absoluLani rci'ocnfa.' Mr. 
(tiIuss’s views possessing cun.sidemble interest. His Royal Highness 
js de.sirous that they should be miWe known to the Fellows of the 
Royal Society ; but as the original paper will not be printed for many 
months, and the abstract which appeared in the Gottingisehe gelehrle 
Ameigen is in a language not generally understood in this coun- 
try, His Royal Highness has requested your Foreign Secretary to 
translate it , and 1 am commanded to desire your Secretary to read 
the same to the present meeting. 

“ In deviating thus far from the usual routine of the business of 
the Royal Society, His Royal Highness is actuated by a wish to pro- 
mote tile reciprocal and early communication of new and important 
discovcrie.s and views in science, between our own and the other So- 
cieties of Europe, devoted, like this, to ‘ tlie improrement of natural 
knowledge' 

'* Coinmiinications of this nature, how'cvcr, cannot of course be 
admitted into your Transactions , but the publication, from time to 
time, of your Proceedings, affords a happy means of giving tliem 
general circulation ; .ind thus the rapid |)ropagation of much valuable 
information wdll be effected, which otherwise, if not absolutely lost to 
iis, would, at least, long remain unknown to the British scientific 
public.” 

The following is the abstract of Professor Gauss's Memoir; — 

Of the three cleiiioiits which determine the manifestation of tcr- 

2 P2 
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restrial magnetism in a given place, viz. Declination* Inclination* and 
Intensity, the first soonest engaged the attention of philosophers, the 
second much later, and the third has only very recent period 
become an object of investigation and experim^t. This progressive 
interest is chiefly to be accounted for by the circumstance, that while 
the variation of ti e compass offered the greatest interest, as applied 
to the purposes of navigation and geodesic operations, the dip w^ 
looked upon as more nearly allied to it than was the intensity of ter- 
restrial magnetism 'I’o the natural philosopher, those three elements 
are absolutely of the same import, inasmuch as our knowledge of the 
general system of terrestrial magnetism will ever remain imperfect, 
until an equal share of attention lias been bestowed on its separate 
branches. 

For the first light thrown upon this subject we are indebted to the 
Baron Ilumbolut, whose attention was particuLirly directed to it 
duiing nil his travels, and who has hirni'^hed a consideinble series of 
observations, fiom which the gradual increase of this intensity, from 
the magnetic equator of the* earth towards the magnetic poles, has 
been deduced. Many observers have since followed tlie footsteps of 
that great naturalist ; and almost evei y part of the world to which, in 
recent times, tiavellcrs have penetrated, has furnished its quota of 
materials, from which already II ansteen (to w'hora this branch of phi- 
losophical inquiry is under great obligation) has been enabled to 
attempt the construction of an iso-dynamical chart. 

The mode adopted in all these observations consists in disturbing the 
•equilibrium of one anil the same magnetic needle in places the compa- 
rative intensity at which is to be determined, and in exactly measuring 
the duration of its oscillations. This duration is indeed, csPlcrm parihus, 
dependent on the magnitude of |j^e arc; but in such a manner, that 
however small the arc becomes, it still approaches a determined limit, 
loosely called the duration, and to which, the arc of oscillation being 
known, tlie really observed duration may easily be reduced. The in- 
tensity of ten e.strial magnetism is thus inversely proportional to the 
square of the durat on of oscillation ol the .same needle, nr directly 
so to the square of the number of ONcillations in o given time j and 
the result relates to the whole force, or to the horizontal portion of it, 
according as the needle has been luusecl to vibrate, in the plane of 
the magnetic meiidian, round a horizontal axis, or, in a horizontal 
plane, round a veitieal axis. 

It is evident that the admissibility of this method entirely rests on 
the assumption of the unchanged magnetic state of the needle em- 
ployed. If a properly-magnetized and carefully- pi eserved needle of 
good hardened steel lie made use of for the evperiments, and the.se 
do not take up too long a .space of time, the danger to be apprehended 
from such alteration may not, indeed, be con.siderable ; and the ob- 
server may rest the more satisfied in this respect, if, on returning to the 
lirst place, he find the time of the vibration to be the same ; but expe- 
rience Uia‘hes us that this result cannot by any means be calculated 
upon ; neither run it be denied, that in resorting to such a proof we 
are only icasuniug in a circle. It w^as known indeed, long ago, that 
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both the declination and inclination in the aame place are far from 
being invariable) that both of them, in the course of time, undergo 
very considerable pjogressive variations, independently of those pe> 
riodical ones by whm^the nicety of observation is affected in different 
seasons and parts of the day. It is, therefore, no matter of doubt 
that the intensity of terrestrial magnetism must likewise be subject 
to them i indeed, the periodical diurnal variations are clearly per- 
ceptible in delicate observations. Hence, even if, after a considerable 
lapse of time, the same time of vibration is again observable in a 
given place, we are not, on that account, warranted in ascribing this 
circumstance to anything but a casual compensation of the variations 
which the intensity of the magnetism of the earth in that place, and 
the magnetic state of the needle itself, may have experienced during 
that interval. Uut even allowing the certainty of the comparative 
method to be only diminished to a certain degree, not entirely an- 
nulled, provided too long a space of time do not intervene, that mode, 
at all events, becomes entirely useless in cases where it is required to 
ascertain what ciianges the intensity of tenestrial magnetic force 
undergoes in n given place during a very long interval. This ques- 
tion, of considerable inlorest in a scientific point of view, must, there- 
fore, remain unanswered until the merely comparative method shall 
be superseded by one which reduces the intensity of terrestrial mag- 
netism to unities perfectly determined and manifest, and entirely 
independent of the individual natuie of the needles employed in the 
cNjicrimeiUs. 

It is not diflicult to lay down the theoreiical principles on which 
such an independent method is to be founded. 'J’he time of useilla- 
lion of a given needle depends on three quantities : namely, the in- 
tensity of the terrestrial inagneti-sm, the static momentum of the free 
inagnetism in the needle, and the momentum of the inertia of this 
needle. The last of them may readily be ascertained by suitable 
method . ; iind thus, from the observed duration of the oscillation, ia 
deduced, not the quantity of the intensity of tlie terrestrial magnetism, 
iiut the product of this quantity into the static momentum of the free 
magnetism in the needle. Uut it is impossible to separate these two 
factois from one another, unless observations of quite a different kind 
be superadded, that involve a different combination of them; and 
this end is attained by the use of a second needle, which, in order to 
ascertain the ratio of these forces, is subjected both to the influence 
of the magnetism of the earth and to that of the first needle. Tliese 
two effects do, indeed, partly depend on the magnetic state of the 
second needle; but, by suitably conducting the experiments, the 
observer may eliminate that state, inasmuch as the ratio of both 
force.s becomes the more independent of it, the greater the distance 
of the two needles from one another is assumed. Here, however, it 
is obviously necessary, at the same time, to consider the position re- 
lative to the magnetic incrulian, of the magnetic axes of both needles, 
and of that of the straight line connecting their centres, as also the 
magnetic state of the hrst needle; all which cannot be subjected to 
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computation unless we know the law of the force exerted on each 
other by two elements of free magnetism, or, in other words, with 
which, according as they are of the same or different denominations, 
they repel or attract each other. Tobias Mayer had already conjec- 
tured this law to be the same with that of general gravitation, i. e. that 
the force is in the inverse ratio of the square of the distance. Coulomb 
and Hansteen have endeavoured experimentally to confirm this conjec- 
ture ; and the fact is now completely established by the experiments 
detailed in Professor Gauss’s forthcoming memoir. This law, however, 
only relates to the elementary effect j for the computation of the total 
effect of a magnetic body on another, as soon as the nature of the 
distribution of free magnetism in these bodies is accurately known, 
becomes a problem purely mathematical, and consequently remains 
dependent on their casual individual nature; but the greater the 
distance, the less tiie influence of this individuality becomes ; and if 
the distance be very great, we may, cateris paribus, assume (as indeed 
follows from the above principle J the total effect to be inversely pro- 
portional to the cube of the disfance. The product of this cube into 
the fraction which expresses the ratio of the effect of the first needle, 
and of the terrestrial magnetism on the second needle, will therefore, 
as the distances continually increase, tend to a determined limit. A 
proper combination of observations at several judiciously selected 
distances will, being mathematically treated, make us acquainted with 
that limit, from which may be deduced the ratio of those two quan- 
tities the product of which was derived from the observed times of 
vibration. The combination of both results will then obviously give 
those two quantities themselves. 

The experiments for comparing the effects of the magnetism of the 
eai1|li, and of the first needle on the second, suspended by a thread, 
may be conducted in tvi-o different ways ; inasmuch as the latter may 
be observed either in ii state of motion or of rest. The former is best 
effected by placing the fiist needle in the magnetic meridian of the 
second, .vhereby the time of a vibration of the latter is either increased 
or diminished, according as poles of the same or of different names 
are opposed to each other. The comparison of the time of vibration 
thus changed, with that occasioned by terrestrial magnetism alone, 
or rather, the comparison of an increased with a diminished one (under 
opposite directions of the first needle), will then readily lead to the 
ratio sought. The second mode is that of placing the first needle in such 
a manner that the direction of its influence on the second makes an 
angle with the magnetic terrestrial meridian ; \yhen the angle of de- 
viation from the meridian, in a state of equilibrium, will equally lead to 
the knowledge of the ratio sought. And here, too, it is mure advan- 
tageous to compare with each other two opposite deviations, under op- 
posite positions of the first needle. Tlie most advantageous ))osition 
of this needle is along a .straight line draw'ii through the middle of the 
second and perpendicular to the magnetic meridian. The first mode 
agrees upon the whole with that propo.sed some years ago by Poisson ; 
but the cxpci imentv, as far as we have any record of them, made by 
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some natural philoROphers with a yiew to apply that mode, have either 
entirely failed, or their results can at best be considered only as im- 
perfect approximations. 

Professor Gauss, who has made frequent trials of both those inodes 
of proceeding, is satisfied that the second is, on many accounts, far 
preferable to the first. 

The real difficulty consists in this, that other elements depending 
dn the individual nature of the needles, enter, as well as the vi^ue 
of the limit, into the influences observed. That effect is represented 
by a .series which proceeds by the negative powers of the distance, 
beginning from the third j where, however, the following terms be- 
come more considerable as the distance is smaller. Now those follow- 
ing terms are to be eliminated by means of several observations ; but 
a slight acquaintance with the theory of elimination easily convinces 
U.S tliat unavoidable errors of observation will never fail to endanger 
the exactness of the results, as the number of co-efficients to be eli- 
minated is greater ; so that their number need not be very consider- 
able to render the results of computation entirely useless. No pre- 
cision, therefore, in the results can be expected, unless such consider? 
able distances are employed as will make the series rapidly converge, 
and a few terms of it suffice. But in this case the effects' themselves 
are too small to be determined with exactness by our present means 
of observation ; and thus the ill success of the experiments hitherto 
made is readily explained. 

However cswy, therefore, in theory the melhod.s of reducing the 
intensity of terrestrial magnetism to absolute unities may appear, yet 
their application will ever remain precarious until magnetic observa- 
tion.s have attained to a much higher degree of precision than they 
have hitherto possessed. It is with this view that Professor C^ss 
has followed up several ideas long ago entertained by him relatilv to 
the improvement of our mouiis of observing, confidently expecting 
that magnetic observations will, ere long, be carried to a degree cf 
perfection nearly, if not altogether, equal to that of the most delicate 
astronomical observations. The expectation has been answered by 
the result. Two apparatus fitted up in the observatory of Gottingen, 
and which have been employed for making the observations, of which 
several are given in his memoir, leave nothing to desire but a suitable 
locality completely secured from the influence of iron and currents 
of air. 

The following short abstract from the detailed description of the 
two apparatus and their effect, given in the memoir itself, will no 
doubt be acceptable tp naturalists interested in this kind nf research. 

Professor Gauss generally employed needles (if prismatic bars 
of such strength may be designated by that name) of nearly a foot in 
length, weighing each about one pound. They are suspended by an 
untwisted thread of 2^ feet in length, composed of thirty-two threads 
of raw silk, and thus able to carry even double that weight without 
breakinjpf. The upper end of the thread is tortile, and tlie degree of 
torsion u measured by means of a divided circle. To the south or the 
north end of the needle (according as the locality renders either the 
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one or the other more convenient), a plane mirror U fixed, the sur- 
face of which, by means of two adjusting screws, may be placed per- 
pendicular to the axis of the needle j but scrupulous attention need 
not be paid to this adjustment, as any deviation may most exactly be 
measured by the observations themselves, and taken into account as 
errors in collimation. The needle thus balanced is enclosed in a 
wooden cylindrical box, which, besides the small aperture in the li^ 
for^the passage of the thread, has a larger one in the side, which is 
rather higher and wider than the minor already mentioned. 

Opposite to the minor, a theodolite is placed, the veitical axis of 
which is in the same magnetic meridian with the thread of suspension, 
and at a distance from it of about sixteen Parisian feet. The optical 
axis of the telescope is placed rather higher than the needle, and in- 
clined in the vertical plane of the magnetic meridian, so as to be 
directed towaids the centre of the mirror on the needle. 

To the stand of the theodolite i'« fixed a horizontal scale of four feet 
in length, divided into single millimetres : it makes a right angle with 
the magnetic meridian. That p^int of the scale which is situated in the 
same vertical plane with the optical axis of the telescope, and which, 
for the sake of brevity, may be denominated the zero )>oint, is marked 
out by a fine thread of gold depending from the middle of the object- 
glass, and charged with a weight. The scale is fixed at such a height 
that the image of a portion of it is seen in the mirror through the 
telescope, the eye-glas.** of which is adjusted accord i ugly. At the 
opposite side from the needle, in the same vertical plane, and at a 
distance from the telescope equal to that of the image, a mark is fixed, 
serving every instant to ascertain the unchanged position of the theo- 
dolite. 

Iris obvious, that if all these conditions be fulfilled, the image of 
the%ern point on the scale will appear exactly on the optical axis of 
the telescope, and that, so far us an object of known azimuth visible 
at the place of the theodolite, we may, by means of this instrument, 
immediately find the absolute magnetic deernation. If, on the other 
hand, those condition^ are only partially fulfilled, then, generally 
speaking, the image, not of the zero point, but that of another point 
of the scale, will ajipear on the optical axis ; and if the horizontal 
distance of the scale from the mirror have been metisured with exact- 
ness, it will be easy to reduce the amount of the divisions ol the scale 
to the corresponding angle, and thus to correct the result first obtain- 
ed. By turning the needle in the stnrup (so that the upper surface 
becomes the lower j, the amount of the error of collimation of the 
mirror may be ascertained with great ca.se and precision. In both the 
apparatus, one part or division of the scale is equal to nearly twenty- 
two seconds ; an interval which even the least practised eye may 
easily subdivide into ten parts. 

By this mode of operating, therefore, the direction of the needle 
and its variations ere determined with the greatest possible precision. 
It is by no meaps nece.ssary always to wait till it is at rest ; ns the two 
elongations to the right and- the left nnay be observed with great accu- 
racy, and their combination, properly managed, will indicate the cor- 
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responding point of rest with equal precision. During the antemeri-’ 
dional hours, when the daily variation is most rapid, this may be fol-< 
lowed almost from one minute of time to the other. 

Of equal importance is this mode of proceeding for observing the 
duration of the vibrations. The passage of the vertical thread in the 
telescope before a fixed point of the scale (properly speaking, the/e> 
verse is the case), may, even if the whole deviation only amount to 
a few minutes, be observed withsuch a degree of precision as never to 
leave any uncertainty uniounting to the tenth of a second in time. The 
considerable duration of a vibration (about 14 seconds in the most bi- 
tensely magnetized needles), and the slow degrees by which the arc 
decreases, are productive of other important advantages : ohly a few 
vibrations are required to enable us to determine the time of one vi- 
bration with such accuracy, that, though the needle be left to itself 
for one or even several hours, no doubt will remain on the mind of 
the observer as to the number of (Acillations performed during the 
interval of his absence. We may commence with vibrations so small 
(such, for instance, as those with which we generally leave ofl',) that 
the reduction to infinitely small vibrations becomes almost impercep- 
tible ; and yet, after an interval of six and more hours, the vibrations 
are still found sufficiently great to admit of having their beginnings 
observed with all requisite precision. 

In cases where anomalies still appear in the observations (which, 
however will prove so trifling, that with the common means they 
would have been altogether imperceptible,) they are .solely to be 
ascribed to the current of air which, in the locality where the experi- 
ments were made, could not be altogether avoiderl. To remedy this 
inconvenience the aperture of the box might be closed by a plane 
glass ; but none perfectly true was within the author’s reach, neithm' 
could it have been made use of without an inconvenient loss of lightf 
To the enumerated advantages of this method another may be 
added, which is, that the observer constantly remains at a great di- 
stance from the needle, while in the old mode of proceeding biS ' 
proximity to it was unavoidable ; so that, even if enclosed in a glared 
case. It was exposed to the disturbing influence which might be ex- 
erted upon it by the warmth of the body, or that of the lamp, by the 
iron or even the brass which the experimenter might happen to carry 
about him. ^ _ * 

The advantages of stout heavy needles over those of diminutive 
size, which have been made use of for most magnetical observatioifs^ 
particularly th >se relating to the time of vibration, are dwelt upon 
by Professor Gauss ; he has since sucoessfully employed one weigh- 
ing upwards of two pounds, and expresses his conviction , that if needles 
of from four to six pounds in weight were used, on which slight cur^ 
rents of air would cease to exert any perceptible influence, magnetic ' 
observations might attain an exactness and precision unsurpassed by 
the most delicate astronomical observations. Much stronger threads 
would indeed be required for suspension; the torsion '^f^hich would 
produce greater reaction ; but whatever the strength bf the thread 
Third Seriei. Vol. 2. No. 10. Jpril 1833. . 2 Q 
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may be, the force of torsion must always, and may without any diffi* 
culty, be taken into account with the greatest exactness. 

The two apparatus may likewise be made use of for another pur- 
pose, which, though not immediately connected with the principal 
subject of the memoir, may still be adverted to in this place. They 
are the most sensible and convenient galvanometers both for the 
strongest and weakest energies of the galvanic current. To measure 
the strongest, it is only required to bring the conducting wire single, 
and at a considerable distance (at least several feel), into the magne- 
tic meridian below or above the needle ; for very weak energies a 
multiplier is wound round the box containing the needle. Some of 
the experiments were made with a multiplier of 68 circumvolutions, 
producing a length of wire equal to 300 feet. No pair of large plates 
is requisite: a pair of small buttons, or even simply the ends of two 
different metall'c wires dipped in acidulated water, produce a cur- 
rent indicated by the movement of the image along many hundred 
parts of the scale ; but on using a pair of plates of very moderate di- 
mensions, the image of the whole scale, as soon as the circuit is com- 
pleted, is seen rapidly to dart through the field of vision of the tele- 
scope. It is obvious that by this method the measurement of galvanic 
forces may be conducted with a degree of case and precision unattain- 
able by the hitherto employed laborious modes b;y’ means of observed 
times of vibration \ and it is literally true that by it we are enabled to 
follow from second to second the gradual decrease of the intensity of 
a galvanic current, which, it is well known, is more rapid in the be- 
ginning. If, in addition, instead of the single, a double (astatic) 
needle is used, no degree of electro-magnetic energy will be found 
too small' to admit of being still measured with the utmost precision. 
Here, therefore, a wide held is opened to the naturalist for n.ost in- 
teresting investigation. 

Not a small portion of this unpublished memoir of Prof. Gauss is 
taken up by the developcment of the mathematical theory; and also by 
various methods peculiar to the author, such as the determination of 
the momentum of indrtia of the vibrating needle, independently of the 
assumption of a regular figure ; by his experiments with a view to esta- 
blish the above-mentioned fundamental law for the magnetic effects ; 
and, finally, by the detailh of the experiments to determine the value 
of the intensity of terrestrial magnetism, of which last the following 
may be given as the results, as far as they relate to the intensity of 


the horizontal pari of that force. 

I. May 21 17820 

II. May 24 176*14 

III. June 4 1-7713 

IV. June 24—28 . . 1762.5 

V. July 23, 24 .. 17826 

VI. Julv26, 26 .. 1784.5 

VII. Sept, y 17764 

* VIII. Sept. 18 17821 

IX. Sept. 27...... 1796.5 

X. Oct. 17860 
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For unities, the inillimetre, the milligramme, and the second in time 
have been adopted. The manner in which the measurement of the in- 
tensity has been determined by them cannot here be specified : the 
numbers, however, remain the same, provided the unity of space, and 
that of weight ( properly speaking, unity of masses) , are changed in the 
same proportion. These experiments vary partly with regard to the 
greater or less degree of care with which they were conducted, partly 
with regard to the place:, in which they were made, and to the needles 
employed. 

The experiments VII, VIII, IX, were in every respect performed 
with all the precision which the apparatus in the present state admits 
of, and the distances weie measured with microscopic exactne.sB. In 
experiments IV, V, VI, X, some operations have been performed 
with rather less care ; and the finit three experiments are still less 
perfect in this respect. 

The needles employed in the first eight experiments were not in- 
deed the same, but they were nearly alike in size and weight (the 
latter between 400 and 440 grammes) 3 the principal needle in ex- 
periment X. weighs 1062 grammes 3 experiment IX. on the other 
hand was made, with a much smaller needle (weight grammes), 
merely for the sake of ascertaining the degree of precision, which, all 
other precautionary means being alike, may be attained in using a 
needle of such small dimensions : the result of this experiment is 
therefore much less to be depended upon. 

Experiments VII. to X. were made in one and the same place in 
the observatory 3 the preceding ones in other places in the same ob- 
servatory, and in apartments of the author’s dwelling-house. No per- 
fectly pure results therefore could be derived from these latter expe- 
riments, inasmuch as the iron in those localities, and particularly ii: 
the observatory, becoming itself magnetic by the magnetism of the 
earth, would necessarily react upon the needle, and confound its in- 
fluence witn that of the tern'strial magnetism. Such places, indeed, 
were uniformly chosen in which neither fixed nor moveable masses 
of iron were near 3 nevertheless, even the more distant ones may 
not have been altogether without their effect upon the operations. 
However, on casting a look over the different results, it appears pro- 
bable, that in no one of those localities, the modification of the ter- 
restrial magnetism produced by extraneous influence exceeds the 
hundredth part of the whole. But results commensurate to the pre.- 
cision belonging to this mode can only be expected in a locality en- 
tirely free from the influence of iron. 

In order to obtain the intensity of the whole force of the terrestrial 
magnetism, the numbers found are to be multiplied by the secant of 
the inclination. Mr. Gauss intends at a future period also to treat this 
element according to peculiar methods 3 in the mean time he merely 
mentions tlint on June the 23rd he has found 68 ® 22' 52" with the 
inclinatorium of the University collection of instruments, — a result 
which, as the observation was made in the observatory, and therefore 
not without the reach of local interference, may possibly require to 
be rectified by other observations 
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Dec. 19, 1832. — A paper was read, entitled Report of a Survey 
of the Oolitic Formations of Gloucestershire." By William Lons- 
dale, F.G.S. 

This survey was made in consequence of a resolution of the Coun- 
cil, confirmed by the Annual General Meeting of 1832, that one 
year’s dividends of the Wollaston Fund should be applied to the 
continuing, northwards from Bath, the survey of the oolitic formations 
commenced by the author of the Report in the year 1827. 

The district examined is bounded on the west by the escarpment 
of the oolitic hills from Toghill, 4^ miles N.W. of Bath, to Moon 
Hill, near Chipping Campden ; and on the east by the foot of the 
coral-rag-hilLs, from the neighbourhood of Chippenham to Farring- 
don, and thenc‘=‘ by a straight line passing from Burford to Stow-on- 
the-Wold and Shipston-on -Stour. The formations examined are the 
marlstone, inferior oolite. Fuller's earth, great oolite, forest marble, 
and cornbrash. 

The geologists to whose labours the author acknowledges himself 
much indebted, are, Mr. Smith, Mr. Cumberland, Mr. VVeaver, the 
Rev. WiUiam Conybeare, Mr. De la Beche, Mr. Murchison, and 
Mr, Greenough : he also notices the great advantage which he pos- 
se$.sed in having the Ordnance Maps tor the base of his survey. 

Marlstone . — This formation was originally e.stablished by Mr. Smith, 
and its geological position, as a member of the lias formation, has 
been subsequently proved by Mr. Phillips, in his valuable work on 
Yorkshire. In Gloucestershire, the formation consists of about l.'iO 
feet of injftVl «nd sand, containing, towards the lower part, a bed of 
calcareous or ferruginous sandstone, abounding with organic remains j 
and its superior stratum consists of blue micaceous marl, the repre- 
sentative of the alum shale of York'.hire. The moat characteristic 
fossils are Gryphcca giganten and Pecten (pquivalcui. The mailstune 
is co-extensive with the escarpment, and may be traced within it 
wherever the beds subjacent to the inferior oolite have been denu- 
dated. 

Inf erior oolite . — In the South of Gloucestershire this formation con- 
sists of nearly equal divisions of soft oolite and slightly calcareous 
sand 3 but in the nO^ern portion of the county, the latter, for tlic 
greater part, is replaced by a yellow sandjr limestone. The freestone 
beds, which are not to be lithologic;*! 1 y distinguished from those of the 
great oolite, gi.rdually increase in number and thickness, from the 
neighbourhood of Bath to the Cotteswolds, ea'si. of Cheltenham, where 
they constitute the whole of the escarpment. This vertical importance 
is retained through the north of the country examined 3 but to the 
eastward of the valley ranging from Stow-on-ihc- Wold to Barrington, 
near Burford, a change takes place, both in the structure and thick- 
ness of the formation. The freestone beds are there replaced by 
strata of nodular coarse oolite, containing numerous specimens of 
Cbjpeus sinuatus : the sandy portion consists of only a thin bed, and 
the thickness of the whole formation is diminished from I .OO feet to 
about 50. The most characteristic fossils which were noticed by the 
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autlior, are Clypeus sinuatus, TerehraluUt Jimhriatat Modiola plicata, 
Pkoladomya fidicuhiy Trigonia coslata, Gryphcea columba (Sowerby), 
Lima proboscidea, and Jmmonites corrugalus. 

The furmalion occupies, in Gloucestershire, a much greater super- 
ficial importance than has been hitherto assigned to it. Besides form* 
ing the upper part of the escarpment, it constitutes, to the south of 
Cheltenham, the inclined plane vehich ranges between the crest of the 
hills and the ridge of Fuller’s earth and great oolite, and, to the north 
of that town, the summit of the whole of the hills, with the exception 
of an occasional capping of great oolite. 

Fuller s earth. — This argillaceous deposit is of much less importance 
in the district surveyed than in the neighbourhood of Bath. The 
mineral to which it owes its designation is wanting, or is represented 
by only an occasional bed of impure, useless Fuller's earth. Its greatest 
thickness in Gloucestershire is estimated not to exceed fifty feet : in 
the Cotteswolds it was found to be not more than twenty-five j and 
the deposit was ascertained to thin out to the north-east of a line 
pas'«ing from the neighbourhood of Winchcomb to Burford. 

Great oolite. — The threefold arrangement of upper rags, fine free- 
stone, and lower rags, into which this formation was divided near 
Bath, dues nut prevail through the whole of the district examined. 
The upper rags, consisting of soft freestone and hard shelly oolite, 
were traced to Cirencester j but to the north-east of that town they 
are replaced by a rubbly white argillaceous limestone. In the middle 
division, fine workable freestone is of partial occurrence ; and the 
greater number of the beds are composed of hard oolitic limestone. 
The lower rags, consisting of coarse shelly oolites, testing upon 
closely-grained or crystalline limestone, extend from Bath to Wotton 
Underedge ; but in the neighbourhood of that town a change occurs, 
and their position is occupied by beds of fissile calcareous limestone. 
These .strata were traced through the whole of the north-east of Glou- 
cestershiie, and to the neighbourhood of Burford. They are exten- 
sively worked as a tile-stone ; pos'^ss the lithological character of 
the Stonesfield slate ; have their fissile property developed by ex])Osure 
to atmospheric agency ; contain Trigonia impressa, the characteristic 
fos.sil of Stonesfield ; and, on comparing the strata of Burford with 
those which rest at Stonesfield on the slaty beds, it was found that 
an almost perfect identity of character and order of position prevailed 
at tile two localities. The following table contains Dr. Fitton’s accu- 
rate enumer^ion of the beds of Stonesfield (see Zoological Journal, 
vol. iii.), an *a list of those wrought at the Windrush quarries near 


Burford. 

Burford. . Sionexfefd. 

Top. Rubbly limestone 1 foot. ’ Top.Rubbly liinebtone. 

Brownish niarKstoiie ... 6 feet. Clay. 

Rubbly limestone 4 feet. Limestone. 

Pale s-andy marl :J feet. Blue clay. 

Rubbly inarlstone J foot. Oolite. 

Light-coloured clay ... h foot. Blue claj'. 

Hog and freestone IS feet. Rag, oolitic limestone. 

Sandy laminated grit. Sandy bed, containing the slate. 
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The author states that he was indebted to Mr. Greenough for the 
first suggestion that the ^ate of Gloucestershire would prove to be 
the equivalent of the slate of Stonesfield. 

The author, in alluding to the fossils of the great oolite, remarks 
on the important changes which are effected by removing the Stones- 
field slate from the forest marble to the bottom of the great oolite. ' 

Forest marble. — ^'I'he Bradford clay, which separates the great oolite 
from the forest marble in Wiltshire, was observed only in the most 
southern part of Gloucestershire. Of the forest marble itself, the 
survey afforded no new characters. It was found to consist of a thick 
stratum of laminated shelly oolite, interposed between beds of sandy 
clay, containing laminm of grit; and to have, from Bath to near 
Fairford, for its uppermost stratum, a deposit of loose sand, contain- 
ing large masses of calcareous grit. 

Cornbrash . — This formation consists, through nearly the whole of 
its range, of a thin d^^posit of rubbly, hard, compact limestone ; but 
in the neighbourhood of Malmsbury it is composed of thick strata of 
crystalline limestone, alternating at their lower extremity with bed.s 
of sand, and surmounted by a strs^um of sandy clay, containing la- 
minae of grit. 

The author, in conclusion, notices four faults which affect all the 
strata from the lias to the forest marble: they occur at Stow-omthc- 
Wold ; Clfipton, near Bourton on-the- Water; Bruokhampton, near 
Cheltenham ; and between Tetbury and Cirencester. 

January 9, 1833. — An Essay, entitled ** Observations on Coal,” 
by W. Hutton, Esq. F.G.S. was first read. 

The author was led to the observations contained in this essay by 
pursuing the method of microscopic examination which has been so 
successfully employed by Mr. Witiinm. On examining, with the mi- 
croscope, one of the thin slices of coal in which Mr. W'ilhum lately 
discovered a distinct vegetable texture, the atcen lOu of the author 
was excited by the remarkable appearance of .several cells in that 
part of the coal where the texture of the original plant could not be 
distinguished. Tempted to extend the inquiry, he procured an exten- 
sive series of slices, taken from the several varieties of coal found at 
Newcastle and the contiguous district. 

The coal of the Newcastle district is considered by the author to be 
of three kinds. The first, which is the greatest in quantity and the 
best in quality, is the rich caking coal so generally esteemed ; the 
second is Cannel or Parrot coal (Splent coal of the miners) ; and the 
third, the slate coal of Jameson, consists ol the two former, arranged 
in thin alternate layers, and has, consequently, a slaty structure. In 
these varieties of coal,'even in samples taken indiscriminately, more 
or less of the vegetable texture could always be discovered ; thus 
affording the fullest evidence, if any such proof were wanting, of the 
vegetable origin of coal. 

Each of these three kinds of coal, besides the fine distinct reticula- 
tion of the original vegetable texture, exhibits other cells, which are 
filled with a light wine-yellow-coloured matter, apparently of a bitu- 
minous nature, and which is so volatile as to be entirely expelled by 



303 


Geological Society, 

heat before any change is efiected in the other constituents of the 
coal. The number and appearance of these cells vary with each 
variety of coal. In caking coal« the cells are comparatively few, and 
those which do exist are highly elongated. Their original form the 
author believes to have been circular ; and he attributes their present 
figure to the distention of gas confined in a somewhat yielding mate- 
rial, subject to perpendicular pressure. In the finest portions of this 
coal, where the crystalline structure, as indicated by the rhomboidal 
form of its fragments, is most developed, the ceils are completely 
obliterated. In such parts the texture is uniform and compact : the 
crystalline arrangement indicates a more perfect union of the consti- 
tuents, and a more entire destruction of the original texture of the 
plant. 

The slate-coal, or the third variety above mentioned, contains two 
kinds of cells, both of which are filled with yellow bituminous matter. 
One kind is that already noticed in caking coal; while the other kind 
of cells constitutes groups of smaller cells of an elongated circular 
figure. 

In those varieties which go under the name of Cannel, Parrot, and 
Splent Coal, the crystalline structure, so conspicuous in fine caking 
coal, is wholly wanting, the first kind of cells are rarely seen, and the 
whole surface displays an almost ^ndorm series of the second class 
of cells, filled with bituminous matter, and separated from each other 
by thin fibrous divisions. 

After describing these appearances, and illustrating them by draw- 
ings, the author proceeds to speculate on the origin of the cells in 
Cannel coal, lie considers it highly probable that they are derived 
from the reticular texture of the parent ])Innt, rounded and confused 
by the enormous pressure to which the vegetable matter has been 
subject. 

The author nevt states, that though the crystalline and uncr^stal* 
line, or, in other term*, perlVeily and imperfectly developed, varieties 
of coal g'merally occur in distinct strata, yet it is easy to find speci- 
mens which in the compass of a single square inch contain both va- 
rieties. From this fact, as also from the exact similarity of position 
which they occupy in the mine, the .differences in different vaiieties 
of coal are ascribed to original difference in the plants from which 
they were derived. < 

The author next adverts to the qscape of inflammable gas from 
coal, and cites various interesting facts, principally from the authority 
of Sir H. Davf and. Mr. Buddie, in proof of the existence of inflam- 
mable gas reudy formed in coal while contained in the mine ; of the 
immense quantity which is sometimes emitted by blowers, indicating 
a free communication between the reservoirs in which it resides ; and 
of the great pressure to which it is there subject. He ingeniously 
shows the probability of the gas existing within the coal in so com- 
pressed a state as to be liquid. A consideration of these circumstances 
induced the author, while engaged in his microscopic inquiries, to 
search for a structure in coal capable of containing gas ; and he 
accordingly discovered a system of cells, different from any before 
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mentioned, and apparently adapted for that purpose. These supposed 
gas cells are found empty, are generally of a circular form, occur in 
groups which communicate with each other, and each cavity has in its 
centre a small pellet of carbonaceous matter. The author establishes 
a clear distinction between these gas cells and those above described 
as being filled with bituminous matter ; fur the anthracite of South 
Wales contains the former, but is quite free from the latter.' He also 
states, on the authority of Mr. F. Foster, that the anthracite of South 
Wales affords a free disengagement of inflammable gas when first 
exposed to the air. 

A communication ‘*On Ophiura found at Child’s Hill, to the N.W. 
of Hampstead," by Nathaniel Thomas Wetherell, Esq. F'.G.S. was 
then read. ^ 

After noticing the rare occurrence of Ophiura, and that in England 
they had hitherto been observed only in the ciialk and the lower di- 
vision of the oolitic series, the author states, that he discovered, in 
1829, several specimens of a species of Ophiura in the septaria of the 
London clay of Child’s Hill ; that they were associated with some of 
the most characteristic shells that formation ; and that he had 
found fragments of the same Ophiura in a septanum from the High- 
gate Archway. 

Jan. 23. — A Geological Memoir was rend On a portion of Duk- 
hun, East Indies," by Licut..Col. W. H. Sykes, F.G.S. F.L.S. &c. 

The author describes his tradk as bounded on'4he west by the range 
of mountains us^ually called the Ghauts by Europeans, from a mis- 
conception of the term Ghaut, which simply meaps a pass, the proper 
name beii|£^fo Syhadret$' 0 n the north by the Mool river, on the 
east by river j on the sout^ by a line drawn from the city 

of BeejBpOQ^%4h^ town of Meervj, continued' up the Krishna and 
Quina rivers hill fort of Wassota'^in the Ghauts ; comprising 

an area of about 2:6,000. square miles,' and between the paral- 
lels of north latitude lO*-^' undTlP® 2"', and east longitude 73° 30' 
and 75° 53'. > 

The whole of this tract, whether at the level of the sea or at the 
elevation of 4500 feet, is con>pos^d of distinctly stratified, horizontal, 
alternating beds of basaltj^d a^iiygdaluids, without the intervention 
of the rocks of any Siifilbic^tratification and struc- 
ture is instanced in Guwelghur, and 

Chandore ranges of ^ ~ 

The Dukhun (the mean 4})rj||tt^of the valleys and table-land of 
which is about 1800 feet ab^^the sea) is described as rising very 
abruptly by terraces from the^untry at its base : to the eastward it 
declines by terraces ; ^ut theSe' being Tow, and occurring at long in- 
tervals, excite little remark. On cIk' top of the Ghauts there are 
numerous spurs or ranges oTmountains emending to the E. and S.E. 
The valleys between them are either narrow, tortuous and fissure- 
like, or wide and flak; both' ends being of nearly equal width. A 
river runs thcougb each valley, having its source at the western end. 
The author does not think it physicaHy possible for the present rivers 
to have excavated any of these valleys. Those of a fissure-like 
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character might be referred to a })eriod when the country was heaved 
up from below the sea, if such ever took place ; but this explanation 
would not account for the broad flat valleys margined by scarped 
mountains. 

The author notices successively the extensive occurrence of co- 
lumnar basalt, and instances numerous localities of basaltic pave- 
ments of pentangular slabs ; being, in fact, the terminal planes of 
basaltic columns. He also notices singular insulated heaps of rocks 
and stones, the loose parts of which manifest a disposition lo geo- 
metrical forms. He witnessed repeated occurrences of nodular ba- 
salt, or basalt en boulcs ; of stupendous escarpments j of dykes of 
great length, in some instances crossing each othecj of strata of 
ferruginous clay under compact basalt, which, in different localities, 
pass fruni friable tu jaspery ^ the occurrence of pulverulent [carbonate, 
of ’] lime in seams ; and minute nodular limestone on the surface and 
in the banks of rivers. Crystallized [carbonate of ?] lime was noticed 
as an imbedded mineral only. He observed numerous veins of quart2 
and chalcedony traversing the ba5:altic strata, and supplying the major 
part of the siliceous minerals abundantly strewn over the eountry^^ 
such as, agates, jaspers, hornstones, heliotrope, scmiopal, stilbite^' 
heulandite, mesotype, ichthyophthalmitc,..pseudomorpVious quartz, 
ike. &c. j and he mentions the occurrence of muriate and carbonate 
of soda, of the ores of iron which are worked into the celebrated 
wootz steel, and of thejrmal springs. The attthor did not observe any 
conformation of the mountains resembling the craters of extinct vol- 
canoes, nor did he find organic fS^miains of aby kind. 

The paper concludes with some general obWvation&^0(|vk^ng their 
application to the 2.5th degree of north latitude) on extent 

of the trap, lalcrite, nodular limestone, granite and gneisilffbrmations 
in the peninsula oi India. From the geological papen of/^npt, Dan- 
gerfield, Capt.Coultliard, Major FrapUid, Dr.Vfoysey;''and Mr. Calder, 
the continuous trap region would a|i}iear to>, occupy an area of from 
200,000 to 2.i 0,000 square miles ; anil from the observations of 
the Rev. Mr. Everest, Mr. Ruvle, l^r. Babington, Mr. Calder, and 
Dr. Voy.scy, it may ultimately be found lbat^4ne ramifications extend 
eastward to the Kajmahl trap-hills eb .t^^^jLianges, and southward 
through Mysore to ihe^extremity ^ the With respect to 

the age of this formation;>Mf^r that in Bundulkhund 

it rests on a .sandstone whli;h he^considcn^'iuraiiral with the new red 
sandstone of Europe . the trap wb^^Thetefore be posterior to the 
carboniferous series, and belong to' the jiupermedial order. But the 
Rev. Mr. Everest adduces valid re^onif for questioning tlic' correct- 
ness of Major Franklin’s opinion, and it would con.sequeiitly be idle , 
to speculate on an sera without suflScient ^ta to assist in determining 
the question. The author suggests the'^^manner of the formation oC, 
the horizontal beds of basalt and aroygdaloids, with their parallel, 
superior, and inf et ior planes and vertical edges, as a subject of 
and interesting speculation. ^ 

From the observations of Mr. Calder, the Rev, Mr. Everest, Mr. 
Stirling, Dr. Davy, and the author, thsiaterite formation is found to 

Third Series. Vol. 2. No*. 10. yipul 1833. 2 R 
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extend for several hundred miles, with few interruptions, along both 
shores of the peninsula, and into Ceylon. Ample evidence is given 
of the occurrence of nodular and pulverulent lime nil over Dukhun 
and Hindoostan. With respect to granite and gneiss, Dr. Voysey 
collected facts which k:d him to believe that these rocks constituted 
the basis of the whole peninsula, and, on this belief, must occupy an 
area, roughly calculated, of about 700,000 square miles. 

The author is not aware of the occurrence of sedimentary rocks in 
Western India south of Uaroach, excepting such os may have resulted 
from the consolidation of comparatively recent alluvium. 

Finally, the author considers the characteristic geological features 
of the peninsula to consist in the amazing extent of the trap, and 
the horizontal position of its stratified beds ; in the granitic basis of 
the whole country j in the existence of trap veins in granite ; the 
absence, as far as is at present known, of that uniform series of rocks 
constituting the formations of Europe ; in the extended and peculiar 
nodular limestone and laterite formations; the occurrence of pulve> 
rulent [carbonate of?] lime in seams; and in the non-discovery hitherto 
of the fossil remains of extinct animals. 

The memoir was accompanied by a coloured map, two sections of 
the country, several skecche.s of its physical features, and numerous 
rock and mineral specimens. 

A letter was afterwards read, addressed to the Rev. Prof. Bucklnnd, 
D.D. V.P.G.S. by Joshua Trimmer, Esq. F.G.6., respecting the dis- 
covery of marine shells oC existing species on the left bank of the 
river Mersey, and above^tbe level of high-water mark. 

Feb. paper waa^read, enticed " Notes to accompany a Map 
of thel^^^kt: of .'Dean and the Country adjacent, coloured geologi- 
cally,” bywenry.Maclauchlnn, Esq. F.G.S., employed in the Ord- 
nance Surviy*: , -J 

The author commences his memoir by acknowledging the aid which 
he received from* his cblleague.s^. employed in the Ordnuiu-i* Survey, 
Messrs. J. and R Wright and Mr. jparrington ; and the valuable assist- 
ance afforded him by the Rev. W. D. Conyheare, Dr. Auckland, Mr. T)e 
la Beche, Mr. Mushet, Mft ll.^JamC’s, Mr. Bathurst, Mr. Ormerod, 
Mr. M. Teague, Mr. l^^tt/ and Mr^ Male. 

The district colour#^Eo^^He author comnises an area of about 1000 
square miles. is defined by a line passing from 

Gold Cliff, near Newpbrt| tp>]Pl¥stdfi ou^eiJfFye, eight miles N.W. 
of Hereford ; and its another ^ttngin^ from Didmarton to 

Stroud, Gloucester, and Haaley Castle, four miles E. of Malvern. 

The author successive!^ describes the band of transition limestone 
which extends, with little interruption, from Shucknell Hill, four miles 
and a half N.E. of Here6|^t,to Fiaxlfey, near Westbury-on-Severn ; 
the old red sandstone of district; the carboniferous limestone; 
coal-measures ; new red sandstone ,* superficial gravel ; and also the 
faults in the coal-field of the Forest of Dean. 
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February 19, 1833. — A paper was read, entitled, "Observations on 
anew Genus of the Order Musci” By William Valentine, Esq. F.L.$. 

This genus is founded on the Phascum Stolonifenim of Dickson ; 
and the principal characters are, its lateral fructification, and the pre- 
sence ot Conferva-like shoots, which the author regards as real stems. 
These shoots are developed long before the fructification makes its 
appearance. After a time, the perichsetia sprout forth from the sides 
of the stems and branches, in the form of buds, which, towards ma- 
turity, send down radicular fibres (like the perichaetia of Dicranum 
adiantoides, and many of the creeping Uypna), which penetrate the soil 
to a great depth for so minute a plant. From these perichstia, young 
branches are sent forth, and then the parent stem is hardly discernible, 
or entirely decays. The structure of the stem and branches, which 
consist ot a single series of elongated cells, is peculiar, and totally 
unlike that of all other Mosses. 

The above observations were made on the P, Stoloniferum only; 
but fiom the presence of Conferva-like shoots, and the similarity in 
the texture of the leaves, the author thinks they will be equally ap- 
plicable to the P. serraiunif cohterens, and crabsinervium, which will 
consequently be referrible to the same genua, which he has named 
Cladoma, with the following characters : — Theca Integra, deopercu- 
lata. Iruclua lateralis. 

March h* — Part of a paper on the Myrsinea, by M, Alphonse De» 
Candolle, was read. 

March 19. — An extract was read from ajetter, addressedwto R. H. 
Solly, Esq. F.R.S. and L.S., by Mr. William Griffith, Assistatii^irgeon 
in the Honourable East India Company’s Service, cohfhtiiing some 
curious I'emarks on the change of inset tion in the stamina of Mirab'die. 
Some time betore the ex|3ansion of the flower, tbeitamma are found 
to be liypogynous : but as the contraction of the tube of the perian- 
tliium ii-.rreiises, the filaments are gradually separated, as if by liga- 
ture, at the strangulated part just above the ovarium, leaving their 
lower ends in the form of five setigerouiir gl^j^s j their upper ])ortion 
becoming united to the tube of the peritfuj^bm for a considerable 
way above the contraction, and ’thence dejn^^ their nourishment. 
Mr. Griffith could not^fintl any vaseular.cpnnexidl^ be tween the fila- 
ments and the periarithium :.he thinks tb^^ai&es'ton takes place by 
meuns of loose cellular tissue. Mr., Griffith remarks, that the stem 
in this plant deviates from the dicotyledonous structure, the centre 
being composed of cellulai tissue, with bundles of woody fibre inter- 
spersed, thus approaching the Monocotyti^onete. 

A notice was read, extracted from a from Capt. King, R.N., 
stating that Mr. .1. MacArthur, of Par^^tta, had a specimen of Or- 
nilhorhynchm, from the mammse of whick he had squeezed a large 
quantity of milk. There were no nipples, but the milk o^jjjLout 
through pores. This direct confirmation of the discovery of twmsor 
Meckel appears to have been obtained in New South WalesTmtout 
the same time that Mr. Owen was demonstrating' the same fact (as 

2R2 
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published in the Phil. 'iVans. for 1832) from the anatomical examina- 
tion of specimens in Enghmrl *. 

A communication from Professor Buckland was read, ''On the 
adaptation of the structure of the Sloth to its peculiar mode of life.” 

The opinion of mankind in general, as well ns of all naturalists to 
the present time, has been, that the sloths are instances of imperfect 
organization. Diil'eriiig in many respects in their plan of structure 
from other quadrupeds, every difference was considered to be a de- 
fect ; and hence they were supposed to be condemned to lead a life 
of misery. Chwier remarks, that the elephant alone varies in as great 
a degree as the sloth, from the general plan of nature in the formation 
of this class; but the variations in the elephant correspond with one 
another, so as to produce a harmonious result adapted to its habits, 
"niais dans le parcsseux chaque singularite d'organization semble 
n’avoirpour resultat que la faiblesse et rimperfection, et Ics incom- 
moditt^s qu’elle apporte k I'animal ne sont compensecs pas aucuuc 
avantage." (Ossewens Fossilesj vol. v. part 1. p. 73.) 

These notions have arisen from a want of attention to the habits of 
the animal, which are described by Professor Buckland, from the in- 
formation of Mr. Buivhell, and by quotations from the works of Pi'so 
anti Maregrave, and Mr. ^^^'lterton. 

The sloths spend their whole lives in trees ; and the forests of Brazil, 
and other parts of South America where they arc found, are generally 
so dense, that they can move from tree to tree by the interwoven 
branches without descending. When obliged to come down, their 
passage on the ground^ vto reach the next nearest tree, is attended 
with much.diffi^lty, as'tMy are not formed for walking. Their food 
consists^ifie young feaves and buds; and these furnish them with 
sufficienimfetiirct for (as Mr. Burchell observed in the case ol several 
which he ktot) thVy never drink. 

They clirivb't^^With ease, and hang to the branches by their long 
and curved cla\TO,*' In. this position, suspended with their back down- 
wards, they move along under the branch with facility, and suflicient 
rapidity to surprise those who have observed only their awkward 
attempts at progression on the gi-ound. They generally sleep in the 
fork of a branch, with all^th'eir four legs clasped round it. 

Profes.sor Bucklund|l^^m,ines, in *deujl the anatomical structure of 
these animals, ^ who have 

written upon them j Jils shq^^^^lt so far from the pe- 

culiarities of their forAr anld^^jlganizntion being .sources of inconve- 
nience and in.stanccs of impe^^tioii, they are beautiful adaptations 
to their peculiar habits. ' 

The position of the fee^, and the form and size of the claws, are 
admirably suited for gra^^idk' h branch ; and the length of the arm 
and fore-arm enables theib^tu Veach the end of the branches which 
are too slight to bear their Wight. 

it has Ittrig been observed, that the sloth differed from all the other 
msn^ttialia in the number of the vertebrae of the neck, which is nine, 

A notice of Mr. Owen’s paper will be found in Lond. & Edinb. Phil. 
Mag. & Journal, vol. i. p. 384. — ^Eaii. 
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while all the rest of the class have only seven. Hitherto, this devia- 
tion from the general plan has seemed to be without a motive ; as it 
appeared, that where length and flexibility were required, the.se quali- 
ties were perfectly atbiincd by lengthening each vertebra, without 
adding to the number of them. The reason of the exception is now 
]>ointed out. The sloth, in its inverted position, and confined in its 
line of march to follow the branch on which it is placed, requires the 
power of looking directly backwards. As a long neck would be an 
incumbrance, it has received an additional number of short joints, 
which enable it to turn its head within a short space. 

This remark appears to have been first made by Mr. Burchell, who 
has observed these animals, with great facility, to twist their heads 
quite round, and look in the face of a person standing directly be. 
hind them. 

FRIDAY-EVENING PROCEEDINGS AT THE ROYAL INSTITUTION 
OF GREAT BRITAIN. 

The evening meetings commenced on the 25th of January, when 
Mr. Brande delivered a discourse on Chemical Notation. 

Mr. Brande stated that his objects in bringing the subject of che- 
mical notation before the Members of the Royal Institution were two-* 
fold ; to inform the readers of foreign chemical woiks of the meaning 
of the symbols generally adopted abroad, and to submit to the con. 
sideration of English chemists, and especially of teachers of chemistry, 
a system of symbolic notation, more consistent with algebraic nota- 
tion, and not open to the inconveniences an^ roiscon.structions which 
the adoption of Berzelius’s system would prdibably involve,^-,, He then 
adverted generally to the great advantages that had beeni^l^ferred 
upon chemistry in its theoretical and practical relations,r^,^^c 
dual development of the atomic theory; and os alt notation was a 
mere concise statement and expression of the facts furflitdied by that 
theory, he proceeded, in the first instance, to offer a- few preliminary 
remarks in illustration of its principles, taking for the purpose the 
several chemical combinations presented to us by the union of the 
elements of the atmosphere, nitrogen and oxygen, which, in the 
immense ocean of a(:riform matter that surrounds our planet, are in 
a state of mechanical mixture, but which made to enter into 

chemical union, and then^give rise to no'lesf^'thaq five definite pro- 
ducts. Mr. Brande, then ;'«xhibite^'.^e,^ch4raclte'^*Df the separate 
con.stituents of the atmosphere, and ojipp^ed to the above com- 
binations j namely, the nitrous oxi^e, fh£ nitric oxide, the hyponi- 
trous acid, the nitrous acid, and the niti^C acid, and referred to a 
table, showing the relative proportions per cent, of the nitrogen and 
the oxygen in these several compounds.^ From this table it was ob- 
vious that they exhibited a striking insl&B of the law of multiple 
proportions ; for the numbers were such^^l^t 14 parts (by weight) of 
nitrogen, were shown successively to combine with 8, 16, 24>32^nd 
40 parts of ox)gen, these latter numbers being to each other 
3f 4, and 5 ; accordingly, in the language of the atomic thedl^j^^e 
atom of nitrogen was said to combine successively with one, ttvo, 
three, four, and five atoms of o,\ygen > and we obtain the numbers 
22, 30, 38, 46, and 54, as the equivalents or atomic weights of the 
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compounds. In designating these by notation, foreign writers em- 
ployed a capital initial letterto represent the base, and the respective 
proportionals of oxygen were indicated by dots over it : thus the 


Nitrogen was represented by N. 

Nitrous oxide, by N. 

Nitric oxide, by N. 

Hyponitrous aiud, by N. 

Nitrous acid, by N. 


Nitric acid, by N. 

Mr. Brande then proceeded to point out several objections to this 
system when carried to its full extent and applied to practical pur- 
poses j and cxpla-ned the suggestions of Mr. Whewell in reference 
to an improved and less objectionable method, in conformity with 
which he proposed to represent the above live compounds as follows : 

Nitrogen. . . # n 

Nitrous oxide n-|-o 

Nitric oxide » -f- 2 o 

Hyponitrous acid n -f 3 o 

Nitrous acid n-i-4o 

Nitric acid n-fdo 

The small n representing an atom, or equivalent (i. e. 14 parts by 
weight) of nitrogen, and the o an atom (or & parts) of oxygen ; the 
attach^ nuibber slioWieg the number of such atoms in the com- 
pound,-****'^ , 

Mr. Brsndellien proceeded to explain the principle upon which 
hwdrogcDi 19 tbe^system of equivalent numbers, was adopted as 
imlty, and rc^k^ilMlliited ivater as a compound ot an atom of hydrogen, 
and an atom df dxygen, or A + o; more concisely indicated by the 
letter q. as proposed by Mr.'Whewell ♦. Thus the liquid nitric acid 
consists of an atom of oxygen, with five atoms of nitrogen and two 

atoms of water, and would be represented thus: n + .'> t> + 2 </. The 
line above, or purenthesea. indicating that the elements are in che- 
mical combinatiop. 3 . 

The compounds' m V^^’oxy^^]^W^Hhen adverted to (the 

equivalent of caTbopb<^ing^ Were^tts'loltdws : — 


( 'arbonic 
Carbonic M 


c + 0 
c + 2 0 


Oxalic acid 2 c -f 3 o 

Ammonia was stated a compound of n -|- 3 /i (one atom of 
nitrogen and three of and cyanogen of n + 2 c (or one 

atom of nitrogen and tw^d^^rbon). 

With preliminary information, Mr. Brande proceeded to show 
soMte f ur cations of the system of notation to the explanation of che- 
ittfi^lleompositions, such as that of oxalate of ammonia into cyano- 
gen and water: (2 c 3 o + a + 3 /») = « + 2 c + 3 q: that of nU 
* Sec Phil. Mag. & Annals, N. S. vol. x. pp. 104, 4Uo. — Edit. 
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trate of ammonia into nitrouH oxide and water, (n + 5 o + n + 3 A) = 
2 (n -f o) 4- 3 9 ; and that of cyanic acid and water into bicarbonate of 

ammonia, n + 2f + o + 39 = (n + 3A)H-2(c4-2o). 

More complex cases, some selected from mineral combinations, 
were then mentioned as susceptible of similar notation. The com- 
pounds of hydrogen and carbon (hydrocarburets) were also selected, 
as, from the peculiarity of their atomic constitution, peculiarly suscep- 
tible of such illustration. We subjoin the compounds that Mr. Brande 
selected; but our limits prevent the insertion of the entiie table which 
is necessary to the full explanation of their composition : — 


Olefiant gas 2c4-2/i 

Fire damp c-f2A 

Bicarburetted hydrogen G c + 3 A 

Quadricarburetted hydrogen 

Naphtha .' 6 c + 6 h 

Naphthaline 20 c + 8 /t 


In conclusion, Mr. Brande adverted to certain symbolic abridge- 
ments, convenient where it was unnecessary to specify the whole of 
the elements : thus nitrous and nitric acids might be n‘presented by 
w', m' ; the former characterised bv a grave, the latter by an acute 
accent, as suggested also by Mr. Wlu well ; and the hyponitrous acid 
by n' — a short horizontal stroke being in the lost case added beneath 
the letter. 

In further illustration of this subject, the following wpre suggested 
as the symbols of sulphur and its acids. 

Sulpliiir s 

Hyposulphurous acid 2 s -h ii o, 

Sulphiiiou*) acid *■ + 2 o, or'lK'^ 

Uyposulphuric acid 2 y + o o, or s' 


Sulphuric acid s -h 3 o, or .s' 

Liquid sulphuric acid s + 3 o, + or .s' + y 

'Flic alkaline bases and other metallic .pxides might be designated 
either in detail, or simply by their iuUittl eapital let'ters, always using 
the Latin names of the metals. ^ ' 


. Q 'jMbalcia, or Lime = cal 4- o 

B Baryta = 6a + 0 

St^^^jStrontia = str 4- o 

_ . JV^j^l^nesia = mag4- o 

One or more secondary letters must oe employed, as tiwi 
cases show, where requisite for distinction ; but as Mr. 
that he was about to publish a tabic of equivalents, with the«jMM||ro 
their corresponding symbols, for the use of the chemical sttiMHB* ir 
the Royal Institution, we shall refer to that for details. 


A Ammonia. . = « 4- 3 ^ 

P Potas .a . . = po + o 

S Soda = so 4- o 

L Lithia = /i 4- 0 
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Feb. I. — Mr. Faraday on the Identity of Electricity derived from 
different sources.— The development this evening was the matter of 
a paper lately read to the Royal Society, but not yet noticed in our 
** Proceeding^ of Learned Societies.” In the present state of his experi- 
mental investigations, it became a matter of great importance with Mr. 
Faraday, to prove or disprove the identity of the common, voltaic, ani- 
mal and other electricities, especially as of late many opinions have 
been put forth unfavourable to the view of their identity. On com- 
paring them by their various powers, however, he saw no reason to 
doubt their being alike ; and taking common and voltaic electricity, he 
proceeded to prove the matter as legarded tlie chemical and magnetic 
power of the agent in these forms. He hist showed the chemical power 
of common electricity, in part confirming, and in part correcting Dr. 
Wollaston’s results, and extending them so as to rendei the proof 
visible to the whole audicned. He then did the same with the mag- 
netic powers of common electricity^ showing their nature and amount, 
and fully confirming Colladon’s statement. Finally, by reference to che- 
mical and magnetic action, Mr. Faniday compared the electricity from 
a common msichine to that evofved by n single pair of plates, and found 
that two wires, one of zinc, the other of platina, of un inch thick 
and nV apart, immersed to the depth of of an inch in acid, consist- 
ing of I drop of oil of vitriol to 4oz. of water for of a minute, evolved 
electricity equal to that which could be supplied by a fine plate elec- 
trical machine 50 inches in diameter, and in full action during 30 
revolutions. , ^ \ / •' 

Many modl^Wel^eiilwahown by which eiammon electricity could 
be convertettiSil it'^^e're JfittOf voltaic } and in 9 ne case the charge of a 
large Leyden baUeiy was passed through the tongue, producing no 
other effect tMratibftt occasioned bv the contact of two pieces of zinc 

'* Feb. 8.— »€fr^y|l&1lWny Carlisle gave an account of his views relative 
to the causes oflh^posed Hereditary Diseases. lie denied their de- 
rivation from parent to child, and considered them as brought on by 
weakness of constitution, or improper food or cloihing, or unhealthy 
situations as to climate, &c., and gave such diicctions with regard to 
the general course of procedure as to clothing, food, habits, &c.,as he 
thought best fitted their |)Rl(^ctiori or development. 

Feb. 15. — Professpr.ftij|icl)i&!^1a Peca^p^JMode of Communicating 
Scientific Knowledge CO 

Mr. Ritchie stated, thal^Jpt^jfe effect to any system, the teacher 
must possess certain Among these must be an accurate 

knowledge, not only of the Articular branch which he teaches, but 
also of collateral subjects, that he may be able to draw his illustrations 
from the most interesting a^gees. in order to give a boy some con- 
fidence in his own strengff^loe teacher should carefully avoid using 
any which might lead the boy to believe that he was stupid 

*r4|)ie ' Dunce' ought not to be known in schools. 

usually adopted in teaching elementary science in schools, 
i^thetical mode of instruction. The plan recommended ns 
having been found most successful, is strictly analytical. In arith- 



313 


Royal Institution, 

meticj for example, a system of rules is placed before the pupil, and 
he is told to do a certain number of sums by those rules. When the 
boy has succeeded in doing so he receives praise, and believes he has 
done all that is necessary, whereas he has scarcely done anything. 
He sees not the principle on which the rule is founded. His leason- 
ing powers have scarcely been called into exercise. His memory is 
thus burdened with a load of rules without one connecting principle. 
It is a very common observation with a boy, when he cannot solve a 
question in nnihmetic, that he has forgot the rule. Had he got prin- 
ciples instead of rules, arithmetic would have become as it were a part 
of himself. He could no more forget these principles than he could 
forget his own name. 

When a boy has obtained an accurate view of the great leading 
principles of arithmetic, which may be attained in a few months, he 
should be gradually led on to geometry. The ordinary mode of 
teaching geometry in schools is to place the Klemciits of Euclid in his 
hands. Now this Work, notwithstanding its many excellencies, is 
not well adapted to the instruction of boys. The demonstrations are 
too verbose and jierhaps too formal for youth 5 and the arrangement, 
however logical, is not the arrangement according to increasing diffi- 
culty of solution, which o;|}ght to be the arrangement for instruction . 
besides, it is entirely sj nthelical. Reading Euclid, ai. it is called, may 
improve the memory, and given sort of mathematical precision to the 
language, but it certainly does not bring into play the reasoning and 
inventive faculties of youtli, 'i'he analytical iD^e constantly employs 
the reasoning powers, and is the only mode wllwbontf toiiBethe dor- 
mant inventive powers of youth. . 

Boys are always anxious to see the use of what they If aril** * Now 
this may be done from the very commencement of tijeir geometrical) 
studies. Let lliein be taken out to the fields and abown ■‘the applica- 
tions by taking the angles subtended by distant objects, Which may 
be accomplished hy means ul very simple instruments that can be 
made for a few shillings. By taking a few angles, and measuring, by 
means of a tajie or chain, a fe\^ lines, the boys would be delighted to 
construct the figure by means of their protroctof and diagonal scales, 
and thus to ascertain by measurement the dtftlMices of remote ob- 
jects, &c. 

By puisuing this plan, DrVRitchie st^^; he foigaji that he could 
interest boys in their mathematical the very commence- 

ment, and having done so, their progrew'^JillUSt keep P^^ct* with the in- 
terest thus exLited. '' 

The whole discourse was illustrated by numerous striking ex- 
amples. 

Feb. 22. — Mr. Faraday on the Practical '*|^vention of Dry Rot. In 
order to preserve timber from the destiuctfVe ravages of dry 
other sjiecics of decay, a gentleman (Mr. Kyan) has 
practised the application of a solution of corrosive subl »nate.-;| 
iution in the proportion of a pound of this substance, (cos^^^Pl' 
three shillings,) in five gallons of water is prepared, and the timoCr 
immersed in it for a week. A load of fifty cubical feet is found to 
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absorb about five gallons, and is then removed 5 and after drying in 
the air it is fit for use. 

Timber thus prepared has stood extraordinary trials against parts 
of the same timber unprepared, having been introduced for several 
years into situations liable to rot, and resisted, whilst the other ran 
to decay. 

Mr. Faraday having full trust in the preservative powers, had more 
particularly examined the state of the corrosive sublimate with re- 
ference both to its removal by washing or soaking, and so leaving the 
timber liable to decay after, and to its volatility, and the consequent 
production of a bad atmosphere, for he had found corrasive sublimate 
to be volatile at common temperatures. 

Portions of canvass and calico, which had been prepared by Mr. Kyan, 
were therefore washed several times, until water could remove nothing 
more ; but 011 digesting them in dilute nitric acid, mercury was found, 
proving that the substtince had been previously in combination. Again, 
such washed portions, together with similar specimens unprepared, 
were put into a cellar decay, and in eight weeks had undergone no 
charge ; whilst the others were covered with mould, mildew, &c . ; — 
so that the preservative powers remain. Being in this state of com- 
bination capable of resisting the action td water, Mr. Faraday ex- 
pressed himself free from any fear as to ii^uriouB effects arising from 
the volatility of the substance. 

March* I.— Mr. Fdraday j An Investigniion of the Velocity and Na- 
turedf and Electrie Ught* This investigation, 

by mi- faradacy, has been carried on by Mr. Wheat- 
stone. Wib teftaitl fiom entering into it here, as wr expect to have 
the pleaafilT bf submitting the whole to our readers, 
y MtdtjS^f^^Mii'Wheatatone on some Properties of the Impressions 
’prodmstwMght on the Organii of Sen,;c. This also, we hope, will 
appear ibb/tly Si our pages. 

March to -^Mr. Donaldson on the Drainage and Sewerage of Lon- 
don, with Mr. Martin’s Plan for its Improvement. 

March 22. — Mr. Carpmeai on Recent Imp’-ovements in the Salt 
Works of Great Britain. 


CAMBklDGffjl^lLOSOFHSGAl. SOCIETY. 

Feb. 25 . — Rev. W. Whewell fea^'a continuation of his Me- 
moranda on the Architecture of Normandy. 

After the meeting/ Prbfedtpr Airy gave an account (illustrated by 
models and diagrams) his' researches into the numerical value of 
the mass of Jupiter. .^1^ observed that, next to the elements of the 
planetary orbits, th^^n^q.is the most important for the calculation 
of the^phflenomena dr^e'iblar system, on account of the magnitude 
o^ll^'^i^urbations whicih it produces. Its effects on the motion of 
fire ve^ considerable ; those on the small planets still greater; 
on Encke’s comet so great, that a few years ago the truth 
'intimieliood of the theory of resistance draended upon the use of 
one or other of two values of the moss difierhig only one eightieth 
pari, lie then gave an historical account of the principal determi- 
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nations previous to the present. Newton, from observations of the 
fourth satellite made by Pound, determined the mass to be-nrinr of 
the Sun’s mass ; Laplace, from the same observations, found nearly 
the same value ; and Bouvard obtained nearly the same from the 
perturbations of Saturn ; Nicolai, from the perturbations of Juno, 
found (a value generally adopted by the German astrono- 

mers) ; Encke, in examining whether the absolute attraction of Ju- 
piter on the Sun and on Vesta were the same, found -i irhr-T, re- 
marking at the same time that Nicolai’s value would satisfy his 
observations nearly as well. Professor Airy’s observations were 
made on the elongation of the fourth satellite in right ascension. 
Thirteen sets of observations were made, in each of which the planet 
and satellite were observed upon twenfy-four or thirty-six wires. 
The first set was never calculated. The second and third were 
rejected, because the axis of the declination circle of the equatorial 
employed in these observations, was not strictly perpendicular to the 
polar axis (all the other adjustments being tolerably exact). It ap- 

E eared in the sequel, that in these two observations the instrument 
ad been in opposite positions, and tbs mean of the determinations 
might therefore have been retained. The cfTect of such a want of 
adjustment was guarded against i.i the other observatienj, by re- 
versing the instrument in the middle of tlio series. For calcnlation 
of the mass, the place of the satellite was computed from Laplace’s 
theory, leaving only the mean distance indeterminate. In tfie course 
of these calculations, some remarkable nuntfriii#] orfoi^.wero disco- 
vered in the Mkanique CSetAex in particulut ti}4| nieai^ongitude of 
the satellite is in error by nearly one third of the circumference. On 
comparing the different results, it appeared that fill the observations 
in which thesatclLlo 'ollowed tlie planet indicated a;gireater mass tbofi 
those in which it preceded the planet; this is 

Airy to a constant difterence in the mode of oi#erv|q£^%I satellite 
and a planet. The value of the mass which from tbesd observation^ 
is most probable, is , Encke’s value, however, would satisfy the 
observations nearlj’^ as well. The value assigned by Nicolai is by 
1)0 means so probable, as it makes the sum of the squa.'es of errors 
nearly four times as greatj and Laplace’s mass, which makes the 
sum of the squares about tliirty-fouvjimem^.girea^ is exceedingly 
improbable. * 


LI. Intelligence and Misofllaneous Articles, 

ACCOUNT OF AN AURORA BORF.ALI& AT CAMBRIDGE ON 

THE 13th of MARCH. B^^n^^SSOR AIRY. 

A WELL marked specimen of AuroralUdrealis wassfstt^ 
bridge on the evening of Wednesday, March 13th.. 
noticed at about half-past eight (nothing remarkable hiq mM 
visible a few minutes before that time), when its appearant^im^ptlit 
of a dark cloud, with abroad bright upper edge ; the boundary line' of 
the upper edge passing a little below Polaris and below Venus. The 
impression upon three persons who saw it at this time was, that the 
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dark part was opake. Shortly after (probably between 8'* 35m and 
gh 4 Qm Cambridge mean time) it was noticed that the bright edge 
began to divide into streamers, and that stars were visible through 
the dark ns well as through the bright part. At this time the upper 
edge of the brigiU band , or the upper extremities of the streamers, 
reached very little above Polaris, and perhaps two degrees above 
Venus. The length of the streamers did not at the utmost exceed 
six or seven degrees. A bright spot formed itself below Vcnu.s, and 
continued in that situation almost permanently during the whole ap- 
pearance. The streamers, when first formed, were curved, with their 
convevify towards the west : afterwards they were straight, and their 
direction nearly perpendicular to the band (perhaps deviating from 
this direction towards the directum of a vertical). While watching 
the streamers east of Polaris, a shooting star was seen above them j 
the direction of its path coincided with the interval between two 
streamers produced, but we w'ere not certain whether it approached 
to them or receded from them. The lateral motion of the streamers 
'.vas very remarkable. Some gf them remained stationary (changing 
their length only) till they disappeared ; and no instance to the con- 
trary is recollected in the streamers west of a Persei. But between 
Polaris and a. Persei, most of the streamers, as soon as they were well 
formed, m ived steadily ..nd uniformly to the west (none of them in 
the opposite direction ). I cannot undertake to say that any of them 
moved from Polaris to <*Persei} but seveVal of them moved through the 
greater p^^th 4 ttlistance,and with a velocity which (judging from 
.several would carry them from Polaris to a Persei in 

twenty-ftmt seconds. ' The streamers generally travelled in companies 
of four or fiye. In one instance a streamer in motion came in contact 
with one ithicb wtherwas stationary, or was moving more slowly : they 
aiblted, and formed n broad streamer, w'hich travelled onwards. This 
was noticed distinctly (by one of thepart\ ; in one insiance, and suspect- 
ed in several instances. This lateral motion of the strtamers has not, I 
think, been sufficiently noticed, but it is sometimes one of the most 
remarkable circumstances; and in one instance (l)ct. {), 18.30,) 1 have 
seen a body of streamers; extending ovei degrees of length (mea- 
sured along the band or arch), travel over thir^ or forty degrees of 
azimuth, but from weift^ta east, without sensible alteiatiun. During 
the whole appeaf^ce of March I3tli, the phsetiomena extended little 
to the east of Polaris. AJew n^lnotes before nine the band began to 
divide into mases, each mass having i feathery structure. One of 
these (which soon faded) whs about Polaris ; 'mother covered Cas- 
siopeia j a third was on and above Venus. The tw'O latter remained 
till about a quarter paKt'nifye; and then seemed to have gradually 
died ai^ay. A brighf 1^|.Vemniiied in the N.W. horizon, but no 
arch 6r learners arosV.^'^*^ 

TEto fel l ^lsBble impression on the persons who saw this Aurora was, 
th ^^^ ad softie connexion with the clouds ; but from the extreme 
filipP^of'the evening, and the total absence of cloiuls (except that 
froftn which the Aurora seemed to originate), it is probable that, if 
highly elevated, it has been seen by many pers?‘is at distant sta- 
tions. 
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The wind was about E.S.E., gentle, with an appearance of a 
northern current in the upper regions of the air (before sunset). The 
barometer about 2D*.'), falling j the thermometer about 33“. The air 
had been extremely dry. At about half-past one in the morning (five 
hours after the commencement of the Aurora Borealis) the sky was 
very suddenly ovei cast; the stars were quite bright, when a cloud 
formed itself, which in one or two minutes blackened the whole sky. 
The next morning was cloudy, with black frost : some snow fell, with 
E. wind. 

Observatory', Cambridge, March 14, 183.3. G. B. Airy. 

LUNAR RAINBOWS. 

To the Editors of the London and Edinburgh Philosophical Magazine 

and Joutnal. 

Gentlemen, — As I cannot find that any one has disproved the 
commonly received o])inion (first propagated by Aristotle) that lunar 
rainbows are never visible except at or near the full moon, I beg to 
mention that 1 saw one last night, during a heavy shower, at half past 
eleven o’clock, when the moon had not completed her Jirst quarter hy 
fourteen hours. It was entire, and eery conspicuous, but colourless. 

I am, Gentlemen, your very humble Servant, 

Redruth, 27th February, 18.33. H»c.nAKu Ed.woni)S, .Tun. 

COMMEMORATION OF THE CENTENARY OF THE BIRTH-DAY OP 

PRIE.STLEY. 

In pursuance of the announcement in oqr Noimber nl^jpbruary, 
the Commemoration of the Centenary of the Birth-day of i&r* Priest- 
ley, considered as the principal founder of Pneumatic Chemistry,^ 
took place ut the Freemasons' Tavern, on Monday^ March 
TheiChair was taken by Dr. Babington, at six o'eroeky' when abj^]^; 
one hundred and twenty genilcmcn, comprising ma^ of the mOfit 
distinguished cultivators of chemistry and other bran^es of science, 
as well as uniatcnr» and patrons of .science and literature, and others 
taking a strong intere.st in the reputation of Priestley, sat down to 
dinner. Among them ^ye observed Mr, Lubbock, Dr. Bostock, 
Mr. Hatchett, Dr. Daubeay, Dr. lloget, Sir G. Cayley, Mr. G. W, 
Wood, M.l\, the Rev. Jv (iirrie, Mr. M, M.P., lion. D. G. 

Halyburton, M.P., Mr. B. Hawes, Jun. M.P.,Sir^nhn Rennie, Mr. 
G. Rennie, Dr. Prout, Mr, Travers, Sir A. Criefiton, Dr. Bright, 
Mr. Knowles, Mr. J, K. Gray, Mr. 1. L. Goldsmid, Dr. Paris, Profes- 
sor CiimiAing. Sir Francis C. KiiowleSj Mr. Fox, Dr. Ure, Mr. W. 
Smith, the Conde de Funchal, Mr. Bingley, Mr. Porrett, Mr, R. 
Knight, Mr. A. Aikin, Mr. C. It, Aikin, Children, Dr. Rees, Mr. 
E. Forster, Mr. Popys, Mr. R.H. Solly,^l|kBi^H. Christie, Dr. Cop- 
land, Mr, Hcnnell, Mr. Wheeler, Mr. FaradaY,j,p^Xqrner, 
Dr. Ritchie, Mr. John Taylor, Mr. R. Taylor,' Mr. 
lond, Dr. Marshall Hall, Mr. Brayley, jun., and Mr. 
ncr the assembly was addressed on the merits of Dr. 
some of the most eminent men of science present. A veiy 
report of the proceedings having appearcri in some of the news- 
papers, we hope to give a more full and correct account in our next 
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CAMBRIDGE MEETING OF THE BRITISH ASSOCIATION. 

The meeting of the British Association for the Advancement of 
Science for this year is to be held at Cambridge; to commence on 
the 24th of June, and end on the following Friday. A notice re- 
specting the arrangements for visitors, and inviting the attendance 
and commifnications of men of science, has been issued by the Cam- 
bridge Secretaries, Professor Henslow and the Rev. W. Whewell. 
All who are aware of the gratification, and the advantage to science, 
with which the former meetings have been attended, must, we are 
persuaded, feel a wish to be present. A full Report of the Pro- 
ceedings of those meetings is nearly ready for [publication, con- 
taining a large body of valuable scientific information. 

CONTINENTAL ASSOCIATION OF PHILOSOPHERS. 

The next meeting of German Philosophers, similar to those which 
have been already held at Berlin, Hamburg, Heidelberg and Vienna, 
and from which have been derived our York, Oxford, and approach- 
ing Cambridge Associations, — is appointed to be held this year at 
Breslau, the capital of Silesia. 

LUNAR OCCULTATIONS FOR APRIL. 

Occultations of fixed Stars by the Moor, visible at Greenioich in the 
Year 1833. Computed by Thomas Maclear, Esq.f and circu^ 
lated by the ^Astronomical Society. 

\* The anfl/es are reckoned Jivm the northeran^ poj^K imd the ver- 
tex, towards the right hand, round the dte^fer^ee image, 

as exhibited in an inverting telescope. ^ > 

An Asterisk (*) annexed to the time of die phainonienoD ia intended to denote 
dint tJic St ir is on, or near to, the raerJiii.ii)', at that time. , 
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LI I. Some Remarks on the Granite found near Penryny and on 
the Mode of working it. By John S. Enys, Esq.*. 

^I^HE chief intention of this paper is to sive publicity to the 
4- opinions of the persons employed in toe supply of granite 
shipp^ at Peniyn, and to explain the mode ofj;>rocuring the 
rectangular blocks of granite which are in the Construc- 
tion oflarge bridges, docks, 8cc, See. ^compact 

granite appears to run in parallel ran^ a coarser 

and softer variety, forming together a granitic di^rict north- 
west of Penryn, of nearly a circular form, 7 ^ S* miles in 
diameter. One of these ranges is situated, on'lncr northern * 
.side of the district: another near Penryn southern 
limits. The latter runs I^.E. and S.W,, andjb nhoQt 5 ‘miles 
long and from 1 to wide; it is marked throughout by larte 
loose rocks on the surface, from whence for manv years tne , 
quantity exported was obtained. An immense supply from this 
'source IS still obtainable; but abooc five or six years since a se- 
cond bed was found under some of the {ar£|er rocks, and thiS' * 
in several places has been worked in' ^|wrie9, locally termed 
“ bals**: these workings are so numerous as to affora*stron|;’\^ 

J >roof of a continuous range of hard granite. The stone is 
bund more free/rom stains in depth than at the surface, thougb 
the supply is too abundant to require the workings to be car- 
ried in any instance to a depth exceeding 14 or 15 feet. 

To prevent any misunderstanding, it may be advisable to 
explain. in what sense several words will be used. 
mean either a solid mass contained between the natufUl Jems 
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of the granite, varying in size from 10 to 500 tons, or loose 
rocks of equal size; man^ of these last, however, are pro- 
bably in their original position, if any judgement can be form- 
ed from the coincidence both of the remains of the nattiriil 
joints and of the cleaving line^” with the quarry masses : such 
seems the case with the Main Rock or TolAien, a remarkable 
and well-known rock, situated near the centre of the hard 
granite line; it is supported on several large rocks by two 
points, and measures about 500 tons. 

Granite is always measured, and 14 cubic feet are allowed 
to a ton; though 134 fine grit will generally amount. to 
that weight. 

Cleaving is used to express splitting up a rock into blocks 
for sale. 

The joints both of the hard and softer granite are very simi- 
lar, but are more frequent and numerous in the'latter i^riety. 
They have a strong tendency to meet at right angles, so as to 
form masses or rocks of rectangular shape; these are often 
50 feet long, and from 10 to 25 feet deep, and seem exactly 
similar to those at the Land’s End and Cape Cornwall, and to 
the Logan Rock. 

A small quantity of a softer stone is occasionally found be- 
tween some of the joints, which is not observed to be present 
in exposed headlands. The Arris is likewise square, but on 
rocks long exposed to the influence of the weather it seems 
to have been rounded. The rectangular form, however, is as 
strongly marked as in the quarry, the joints of which are ge- 
'Oerally visible, though the granite seems in most instances to 
be in actual contact. Occasionally a rock has been split within 
two inches of a joint, which has only been found'by the break- 
ing of the blocks in working. One of these joints is nearly 
horizontal^ and is called the Bed- way or Floor, and two are 
nearly perpendicular, one of which is found generally to run in 
a direction N.N.W. and S.S.E. with aitivariation of 15 or 20 
degrees either way ; the third being across. In some quarries 
this arrangement is ei^tremely regular, though in others many 
of the joints are unconformable.” Fortunately, blocks for 
buildings are mostly required of rectangular forms, so that 
rocks are often split up to great advantage. 

To form a cubic bfock, it is evident three ways of cleaving 
are required : these are termed by the cleavers or stone-cutters, 

IsL Capping or Quartering: 

is a line parallel to the horizontal bed-w^ or floor, 
is the term used for splitting off the top of a rock in ' 
its natural position, or of a block split off which lies as when 
found in the quarry. Quartering is the term when the block 
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is placed bn edge^ as it usually is when the vertical cleaving 
has been first effected. The identity of these terms, in rejpird 
to the direction of the cleaving, must be attended to in speak- 
ing to stone-cutters ^ they refer only to the different positions 
or the blocks of granite. The granite splits most easily on 
this line, and its existence is strongly asserted to be found in 
some varieties in which the cleaving line '' is not so strongly 
marked : it is likewise' notorious that it is found in elvan or 
porphyry^ so that a workman by attending to this point, con- 
stantly gains more wages than others in breaking stones for 
roads at tutwork*. It is readily kbown in the quarry ; but 
some skill and practice is required to find it in separated 
stones : 

2nd, Cleaving : 

The “ cleaving line” is vertical, and is said by the stone- 
cutters to be in the general direction of the crystals of felspar; 
it is instantly pointed out by them, but is more readily seen 
in coarse than in fine grit. Near Penryn it runs N.N.W. 
and S.S.E., varying 15 or 20 degrees either way; it conse- 
quently generally coincides with one of the vertical natural 
joints, though in many instances it does not correspond, but 
crosses them, often at an angle of 30 or 40 degrees. In these 
cases it appears the cleaving line, or general direction of the 
felspar crystal, keeps it in a N.N.W. and S.S.E. direction, and 
the joints are “ unconformable.** Part of the Cornish parapet 
of London Bridge was supplied from a rock which was split 
up parallel to the joints, and dia^nally across the cleaving 
line, to prevent waste of stone. The appearance is exactly 
similar to a common observer, though a practised cleavCr 
would probably point out every stone from that rock, certainly 
if allowed to break the stone : 

3rd, The tough way, or across the grain : 

This is asserted by the stone-cutters to be a tranverse sec- 
tion of the felspar crystals, and at right angles with the 
cleaving line. 

The power required to effect a fracture on these lines is 
very different, and has been estimated in the following pro- 


portions : — 

1st. Capping or quartering = 2 

2nd. Cleaving = 3 

3rd. The tough way * 5. 


In one trial of the tough way and capping way the power 
used w*as estimated as follows : — 

* Tulwork is the term used in Cornwall to denote work contracted for 
with the workmen by mcocure.— E dit. 

2T2 
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Inches. Inches. Sq.In. Power. 

•■•••• »{? Kr 

The tough ditto 24 by. IS = 360 3.. .3 Wedges. 

This, as far as one trial can do so, more than proves the 
stone-cutter’s assertion; — the cleaver likewise added that the 
tough way was struck rather harder than the other. The 
cleaving can be effected on any diagonal line, but the frficture 
is untrue; it is almost invariably true both on the capping 
and cleaving lines, though less on the tough way. 

In cleaving granite two varieties of gear are in use, Wedges 
and Cues, — tne latter so called from the ox-shoes, which were 
first used for the purpose; and Rippers and Feathers. The 
ripper is sometimes called a Tearer ; it is onlv a tapered bar of 
iron, in fact a circular wedge ; it is used in d^ep holes formed 
by a borer or jumper ; the last is well known in quarries, the 
former is beat by a man wi^h a sledge-hammer, and turned in 
the hole by a boy who holds it. The wedge is placed in a groove 
cut about three inches deep. The cues and feathers are thin 
slips of iron acting in a similar manner, and are respectively 
placed against the sides of the groove or hole when the wedge 
or ripper is placed between them, and struck down with a 
sledge-hammer, generally of 30 pounds weight. One ripper 
is considered more than equivalent in power to three wedges : 
these last are chiefly used for cleaving small blocks of 2 or 3 
feet. The holes are bored about 1 foot apart, so that a large 
rock requires a mat number of rippers, which are struck alter- 
nately, and slide down without any great friction between the 
feathers, and cause a pressure sufficient to cleave down 20 or 
25 feet in depth. For deep cuts of 24 feet or even less, it is most 
usual to drive down the rippers in the evening until the iron 
begins to feel warm, and leave them the night; in the en- 
suing morning a fine hair-line fracture wQl be found, which is 
easily increased ; whereas should it hav4 been attempted to 
drive the rippers at onc^ the iron woultf be destroyed before 
the rock would be split ^ 

On the other side of the Channel, wedges only were observed 
to be in use : perhaps this may account for the smaU size of 
the granite blocks used in the construction of the docks at 
Brest Powder has been sometimes used near Penryn, par- 
ticularly in cappings and 1 or 1 J pound of it has been known 
in a 9-ieet hole to^ve effected a true fracture 18 feet long 
by 9 feet wide. 

It would be advantageous to the cleavers^ or under-con- 
tractors for the supply of granite, if engineers, architects and 
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building contractors would pay some attention to the cleaving 
of mnite. 

Various points could be arranged in the courses of stone 
for building, |)articularly in heavy work, which would prevent 
the present waste of stone and Iwour. Under the present sy- 
stem, of ordering blocks, it often happens a fine rock is split 
up into small blocks ; then comes an order for a large block 
to be delivered instantly for the same building, when small 
rocks are obliged to be removed and wasted to obtain another 
fine rock. A little consideration and arrangement would en- 
able the cleaver to split up his large and small rocks to greater 
advantage. The waste of ^anite^ from the quantity in sight, 
may be immaterial, but the waste of labour has often occa- 
sioned a heavy loss to the cleaver. To convert rocks to the 
greatest advantage, a considerable number of blocks, with as 
much variation in their sizes as is suitable to building, should be 
ordered of each cleaver ; and if possible, an allowance should 
be granted of S or 4 inches in the position of the upright joints, * 
so that an error of cleaving a block 1 inch too short might be 
rectified by procuring~the next 1 inch larger. 

The heating off waste^ that is, reducing the block with a 
pick of 20 pounds weight to the exact size required, is the 
most expensive part of the work ; and the cleaver often at- 
tempts to cleave too nice, and the block is wasted. Should 
a good arrangement ever take place in ordering granite, a 
skill would soon be exerted in the conversion of masses of 
granite similar to that of a shipbuilder in the conversion of 
timber. 

Blocks under 2 tons are carried on the axletree of a pair 
of wheels, which are loaded in a manner exactly similar to 
that proposed by Sir H. Stewart for the removal of large 
trees. Blocks of a larger size require four wheels, and a greater 
price, to meet the inq^ased difiiculty of loading and carriage. 
This price is regulated by the cubic foot of finished stone, and 
the contractor is olmged to deliver at Penryn a block 1 inch 
larger each way as^n allowance for fine cutting; this extra 
inch is not paid for, and the shipowner complains that granite 
is the heaviest cargo, since the ton or 14 cubic feet of granite 
seldom Weighs less than 22 cwt. 

These statements have been mado with a hope of attract* 
ing attention and inquiry to tracts which seem to have some 
interest both in a geological and ceconomical point qf view. 

Attached is it ’map and description by H. W. Fox, Esq. of 
the hard and compact granite. 

Ei^s, Dec. 1832. , ' Jo«NS. ENt$. 
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Lin, j 4 Geologieal Sketch of a Portion of the Granite District 

near Penryn^ referred to in the precedifig Paper, By 

R. W. Fox, 

[With a Map: Plate IV.] 

Explanation tf the Map. 

'T^HE unshaded part is intended to show the direction of 
the range of hard or compact granite near Penryn, which 
is nearly N.£. and S.W. Its length about 5 or 6 miles, and 
its breadth 1 to mile. 

The dotted part represents a coarser granite, less compact, 
and oflen friable near the surface. 

The granitic district extends many miles towards the north- 
west, and includes, as there is reason to believe, other ranges 
of compact granite nearly parallel to the above. 

The shaded part represents clay-slatet or “ killas,” resting 
on the granite. ^ 

Some of the ciuarries in which the cleavage has been ex- 
amined, are marlced thus, + ; and it appears that the average 
direction of the vertical cleavage is nearly N.N.W. and 
S.S.E. There seems to be a remarkable approximation to 
uniformity in this respect, although not so decided as in the 
horizontal, or almost horizontal cleavage. 

The Main Rock, and some other very large rocks, which are 
above the surface, seem to correspond with the lines of cleavage; 
thus affording strong evidence of their being in their original 
position. 

In reference to the statement in tlie preceding paper relative 
to tlie cleavage of granite near Penryn, it may be proper for 
me to say, that thenorizontal cleavage, or capping’’ as it is 
termed, is by no means confined to the granite in question; but 
on the contraiy, it seems to be a characteristic of that rock in 
different parts of Cornwall; as 1 find it has been observed at 
Kit-hill, and other places near Callin^n^ at Rough-tor near 
Camelford, and at Carnmarth near Redruth. In these di- 
stricts likewise, the granite possesses natural joints in a hori- 
zontal direction, or nearly so, although they are often almost 
imperceptible, except where they have been enlarged by the 
action of the weather. Besides these joints, there ore other 
similar ones at right angles to them ; but 1 am not prepared 
td state whether, as in the Penzyn granite, thev have any 
tendejiaoy to uniformity in their bearing. In all the cases al- 
luded-^* there appears however to be a correspondence be- 
tween the **qqpping,”, and the nearly horizontal joints; on 
which ocsoe^JI; setenks reasonable to infer, that the similar 
joints which abo^d in the granite at and near the Land’s End, 
* Communicated by the Author. 
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and at the Scilly Islands, indicate a cleavage, or tendency to 
split in the same direction. 

I apprehend that mnitic ranges occur in various parts of 
Europe possessing identical characters, as far at least as the 
joints are concerned, respecting which it seems desirable to 
obtain specific information bearing on the points in question ; 
for 1 think it must be evident, that wherever a conformity ia 
the cleavage, or indeed in the joints of different ranges of 
OTanite.cau be established, especially ivhere such ranges are 
lound in contact, there is good reason to consider them con- 
temporaneous, however differently they appear to be circum- 
stanced in other respects. Fox. 

LIV. Particulars of the Meaauremeniy by various Methods, qf the 

Instrumental Em'or of the Horizon^Sector described in Phil. 

Mag. vol. lix. By Mr, John Nixon. 

[Concluded from the Lond. & Edin.fHiil. Mag. and Joum. vol. i. p. 108: 
with Figures; Plate IV.] 

' By the Second Method. 

Theory,—^ A RAY of light falling, at any angle of depression, 
on the suiwe of a fluid at rest, is reflected from 
it at the same angle of elevation. Hence parallel rays are 
reflected from a level surface at their previous equal inclina- 
tion to the horizon. The elevation of any direct ray (A. fig. 1.) 
at any point (R) of a horizontal surface (HH') will be the same 
as that of the reflected ray (C). Another ray B, parallel to 
A, intersecting C at any point ^ of it P, will be seen from that 
point at an eleVation equal to that of A at R, and equal to the 
depression (at P) of che reflected ray C in the direction of R. 
PL being parallel to the angle ARH will be equal to 
BPL, and also to LPR, and the sum of the two latter angles 
e^ual to BPR. I'he rays A, B, although sensibly paraTlel, 
•might have diverged from one point situated at a considerable 
distance. Rays from a (fixed) star would be of this description. 

At P, a star observ^ in the direction of B, would also be 
seen by reflection from a level surface below, as HH^, in the 
direction of R. As the elevation of the star should equal the 
deprei^ion of its reflected images an instrument havii^ a ron- 
stant error would not give the two angles equal. However, 
as the one would be exactly as much in excess as the other 
was in defect,* half their sum would be the correct quantity, 
and half theiv diflbrence the constaitt^^qrror, additive to, or 

* The hmrizont^ distance of Pto R 
direction of gravity at the two points mil nflt Wte^D 
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subtractive from elevations, according as the angle of depres- 
sion exceeded or fell short of that of elevation. 

As the rays of light from the point of intersection of the 
cross wires of a telescope issue from beyond its object-glass, 
placed at the sidereal focus, parallel to each other, it is obvious 
that we determine at once the error of a telescopic-level on 
measuring by it the elevation of the line of collimation of a 
similar telescope, and the depression of its reflected .image. 

Description of the Apparatus^ and Method of Obseroattan ^ . 

A cistern, formed of a block of wood 9 inches lon^, 5 inched 
high, and nearly ecjually broad, excavated with a narrow mar- 
gin to the depth qi a quarter of an inch below ij^pper Jfdr-' 
face, was glued lengthwise upon the horizontal plahk (already 
described) at about the middle of its length. North of tl^ 
cistern was placed the wooden stand, supporting within 
the collimator telescope, i^bich had been lately fitted tip* by ^ 
Mr. Dollond, with a stop (in lieu of the slip of pearl), con&l^^ 
ing of a plate of brass, having in the centre a minute circular ' 
aperture, through which exclusively the light derived fronfi^the 
pasteboard, or transit lamp* fixed beyond the eye-glass, ^ass^ 
into the body of the telescope. ' South of the cistern, noW 
filled nearly to overflowing, stood the sector, placed With its ' 
telescope in a line with the collimator, the middle of their ob-- 
j^t-glasses being about the height of, and almost close to the 
cisternf. On looking through the telescope of the sector, ilo 
reflection of the circular aperture (or luminous disc) could be 
discerned, as the collimator was gradually inclined from its 
original horizontal position, until the depressidh exceeded 12^; 
an angle quite beyond the limits of the levels.., Dy making 
the line of sight inclined by at least this quantity to the axis 
of the cylinder, that axis, and with it the adjusted line of col- 
limation (which lies in the same or parallel direction), would, 
however, be truly horizontal whenever the deviated line of 
sight, as the cylinder revolved within its Ys, should be found 
to bisect alternately the minute disc and its reflected imaged . 

In this case the difierence between the observed position of 
the bubble of either of the great levels and its reversing point 
would give the constant error. 

* The tube being deprived of its lens, the aperture was closed by a disc 
of gauze paper dipped in mastic varnish. 

t Poiaad by experiment to be better than when the cistern stood either 
lower or fisher. 

t X)enwmtration» — In ite. 1. let PB be the devkOed line of sight bi- 
secting a star, asui^ PR its Section, and that of tlie reflected star subse- 
qu^t to half a remution of the cylinder. As tbb latter revolves without 
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Uttfortunately the wire could not be displaced more thaa 
15^ at which angle (of depression^ the reflected disc appeared 
so foggy, indistinct, and even elliptical, that— 'instead of ob- 
serving. the lower or upper limb (or both), — the vertical dia- 
meter, which appeared under an angle of not less than two 
minut^ was bisected, vaguely no doubt, but as eacactW os 
could be estimated. ■ No reference level was made use o^ al- 
though dearly proved in a succeeding attempt to be absolutely 
indispensable. So many sources of inaccuracy led, as might 
be antteipiii^d, to most unsatisfactoiy results ; the error coming 
oi|jl;,f;l^jilve''Sa|ne by both levels, as should have beeo ,||he case, 
bu^il^ihy,the on^ and 38" by the other. An extr^ liorizon- 
witbin the^hnits of the stop, would insure 
COjmte^jpceiss to this nbv^, method*. 

.^e^dtsurement by the ^aduated arcs of the sector of the 
of the dlsc,^ and of the depression of its reflection at 
aEp sufl^iently great to render the image well defined, 
althbagb unoeitahi in; an instrument not subdivided beyond 
nepeasi^ .aidppted. ' The inclination of the colli- 
inl^^ ^Qgjiunveasc^.^ about by means of a wedge fixed 
to.th&C^rthftodpf under ^surface of th^ stand, the latter 
was- glued to ^diie^piank^' .<Fortin*s level, attached as well to 
the4:ol|imator as to the adjoifiing side of ^^>0 Ys which sup- 
ported it,.aerved to indimte a^d rectify, during .the subsequent 
operations^ the minutest deviation in the inclination of the 
plank. . Al^er the lapse of a day or two, the sector being sta- 
tioned- south -of •the cistern, with its vertical wire bisecting the 
disc, the elevation of the upper and lower limbsf of the disc, 

disturbing the direction of its axis, it follows that the line of sight was ele- 
vated above the aj^s at the ^me angle at which it is now depressed below 
it; its vertical range being BPR. Hence the axis must lie in the direction 
of the level line PL, which hibects the angle BPR. 

Adfnitting the cylinder to he flenhle, the line of sight would be elevated 
above its axis ; but on depressing the cylinder by an angle equal to the 
deflection, the deviated wire would i^in bisect alternately the direct and 
reflected' disc, and the line of colliraation, adjusted a* uswJ, would point 
level, 

* The Kadiest plan of observation by this method may be briefly stated. 
—The sector being about level, alter the inclination of the collimator until 
either limb of the msc appears covered by the additional wire of the sector. 
Then invert the cylinder of the sector; and if the wire now points above the 
same limb of the. reflected disc, diminish the inclination of the collimator 
by half the dilihrtnt^^ or increase it equally if tlie image appears above the 
wire. 

When the uppeiji^e of the three horizontal wires of a telesct^ bisects 
a low star, and thelj^er one (is moved to iHsect at the same instant) its 
reflected imi^, thotjudf^dle wire, when placed efpd^at^ from |he other 
two, will obviously peuit inel. ^ ^ 

t In^ fact, the norizontaiwire was pointed a second or two below the 
upper limb, and the same quantity above the lower one. 

Third Series, Vol. 2. No. 11. May 1833. 2 U 
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and the depression of tlie same as seen by reflection^ were 
measured^ ill succession, first oA one arc, and, immediately 
after inverting.the cylinder, also on the other. The reversing 
points of the levels were well ascertained ; the stand of the 
sector being previously glued to the plank, whkh was kept at 
one instant inclination b}* referring to, Fortin’s level. The 
measurements, of whicli the details lollow, give on an average 
26" for the error. 

Januaiy 24th, 18S3. Temp. 48*^ Fahr. 

Means. 

EleTationofupi«rlinibof.fi«!{Jy2^JJ^^ = M 18i 

Dcpr««on of dit0 resected “ m\ = " ^ 


Difference ' 0 504 

« 

Half difierencep or constant error *. 0 25| 


Elewtionoflowerlinibofdi.c|£j|^J;^^^ “ ® }-fi3 *!• 

Depcetdo. of ditto reflected { W i? / = “ ** 


Di^rence 0 54 

Half difference, or constant error 0 27 

Ditto by upper limb 0 25£ 


Mean ... 0 26|* 

the Seventh Method, 

7%eo>^.— Let ES (fig. 2.) represent the elevated line of- 
Gollimation of a telescope ; L the axis of a perfectlv cylinckical 
level-tube, moveable about a horizontal pivot fixed to any* part 
of the telescope. The axis L, as the bubble is suppos^ to be 

* Remarki, — 1". When the horizontal wire of the sector appeared bn a 
level wifii the np[)er limb of the reflected disc, the height of the flui^'ia 
the cistern waa increased nearly 0-2 inch, without diminishing in the slight-' 
eat degree the depression of the image. 2^. A better imiige wes^obtauaed 
from water resting on quicksilver (the light being derived past'e- 

Ixiard) than from either of those fluids, or from treacle; olbde. In every 
ease the image appeared a little more distinct when a sheet of white paper 
extended horizontally about a tenth of an inch above mirface of the 
fluMi' However modified the l^tor apparatus, thftjpemtion of a hon- 
zontal lrire could not berendered visible. 5^ The iimge of the vertical pearl 
slip was not seen, perhaps from its length, except ^ a great depression of 
the collimator ^ but were the aperture of the stop cohsiderably contracted, 
^ line 4nMrn'hDrOSB the diaphanous slip be observed with greater 
certainty than either limb of the minute disc. 



liistnunental Error qf his Hormm~jSectot'. $31 

about the middle of the tube, must be horizontal. On invert- 
ing the telesdope, without vailing ils (direction, the level-tube, 
also inverted, will have its axis, now raised above the line of 
collimation, inclined to the latter at the same angle as when 
lying below it; MAS being equal to SAL. When the level 
is depressed until its bubble fixes about the middle of the 
(opposite) side of the tube, its axis must have described the 
arc ML (of the angle MAL), half of which is the elevation of 
the line of collimation £S. 

As a perfectly cylindrical level may be considered imprac- 
ticable, it will be necessary to substitute irvo levels of the usual 
construction, one (a) (6g, 3.) secured,bas in the figure, to the 
upper, and the other (b) to the lower surface of an inflexible 
bar (c). This double level bdtig fixed to the moveable index 
(bar) of a graduated arch ajttia^hed to a telescope, which now 
points at an elevated star, alter the inclination of the index 
until the bubble of the level (a) comes to rest anywhere within 
the limits of its scale. — Having inverted the telescope, and 
bisected the star, depress the index until the bubble of the* 
other- level (b), now uppermost, settles wholly in view. Were 
the levels, with their bubbles at those points of their respective « 
scales at which they became stationary, strictly parallel to each 
other, then would half the arc,* passed over'in depressing the 
indefi^ be equal to the elevation of the star. Ignorant of the 
inclination of one level to the other, we have, however, but to 
repeat the observations with the double level reversed in di- 
rection, and the average of the two measurements will give 
the correct altitude of the star, and half their difference the 
inclination of the levels to each other. The demonstration 
will be greatly facilitated if we suppose the interior of each 
level a cylinder to which the exterior is parallel ; in which case 
that surface of the wedge-shaped bar to which the level is 
soldered will become horizontal whenever the bubble remains 
in view. 

Fig. 5. The inner surface AE of the bar C, as indicated by 
the level attached to it, is to be considered horizontal. On 
inverting the telescope, its present inclination to the elevate 
line of coUimation £S will not be varied. The bar, moveable 
about being now depressed until the bubble of the other 
level, ttdW Uppermost, comes to rest at its mark, it is evident 
that the exterior surface BE, to which that level is attached, 
must have passed over the arc B'A, which exceeds A'A 
(= double elevation of ES) by the-inc^ation of^e surfaces 
of the bar to each other, or to the arc 'A''^ (sb AB). The 
bar is represented, in Fig. 4f. reversed in direction, its outer 
surface AS being horizontal. On inverting the telescope, the 
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inner surface BS of the bar must be elevated by tlie arc BA 
before the bubble of the level attached to it can attain its mark. 
This arc being in d/fect of double the elevation of £S (or arc 
A^A) the arc BA, equal to the angle formed by the sur- 
faces or the bar, whilst the previous measurement exceeded it by 
the same quantity, half their sum will be the correct elevation. 

The elevation of a distant object, measured on this plan by 
a SO-inch telescope carrying a divided arch (of 1 8 inches ra- 
dius), of which the moveable index was furnished with a double 
level, exceeded by 30"‘5 the angle obtained by the correspond- 
ing observation with the sector. 

When a double level is affixed to the face of a divided cir- 
cle, move the latter until the bobble of the level uppermost 
settles with its ^tremities equidistant from the zero of its 
scale : then turn the circle exactly half round, and alter the 
adjustments of the other Jevel (at present uppermost) until the 
ends of its bubble lie mso equidistant from the zero of its 
scale. The two levels must now be parallel to each other, 
and the reversing of the connecting bar not requisite. The 
• parallelism might be similarly effected with the bar fixed to 
the telescope of the circle. 

Bp the Eighth Method, 

Having secured the bar lengthwise to the tube (cylinder) 
of which the axis is considered to be horizontal, note the po- 
sition of the bubble of the uppermost level of the bar, before, 

. and that of the bubble of the other level, afler inverting the 
tube within its Ys. Then take off the double level, and re- 
place it, reversed in direction, with the bubble of the level 
which may be uppermost at the previous points of its scale. 
In the event of the tube being perfectly cylindrical (and in- 
flexible), it will be found on inverting it that the other level 
(of the bar) w'ill come up with its bubble in its original po- 
sition. Were the tube conical, the bubble would be situated 
nearer the wider end of it by quadruple the constant error or 
inclination of the axis of the tube. 

Some years ago two reserve levels of the sector were glued 
to a bar of wood, with the design of ascertaining the error in 
question ; but the levels were repeatedly so changed in 
inclination by the setting of the glue, as to rend^ the apparatus 
unserviceable. 

^ Bp the Sixth Method. 

When the ring (or collar) of a telescoi^ic-level nearest the 
object-glass exceeds the odier in diameter, elevations are 
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measured in defect by a constant angle. On repeating th^ 
observations with the object-glass placed nearest the lesser 
ring, the measurements, it is eviden^ will be in excess by the 
same quantity. 

Having substituted Dollond’s eye-tube in the place of the 
object-glass of the sector, the latter was removed to the other 
end of the cylinder. A comparison of two observations, made 
with the sector in its original and altered state, indicated an 
average defect in the former of 23 % or constant error of 

(f =) n».5. 

By the Third Methods 

Theory , — The surface of the fluid in wbicb.|» cube or other 
body floats, is always in contact with it, whatever its direction, 
at the same paints of its sides. A section, of the cube through 
these points would be a horizontal plane. A line, drawn on 
any surface of the floating cube, will be constantly parallel or 
inclined at one angle to the horizon during a revolution in 
azimuth of the cube. Consequently, if we nx a telescope«to 
the floating body, its line of collimation must be either level, 
or inclinedat a constant angle, whatever tlie (lateral) directjpn 
of the telescope. Let the line of collimation lie in the line 
drawn from the object at which it is directed to another si- 
tuated diametrically opposite, and should it be found, on re- 
versing the floating body, to point with equal exactness at the 
opposite one, it must be horizontal. 

Captain Kater’s floating collimator, constructed on the above 
principle, when used to prove a telescopic-level, should be 
placed between it and an auxiliary telescope, of which the line 
of collimation is directed at the horizontal wire of the level. 
Having pointed the collimator at this telescope, turn it half 
round in azimuth, and it will be found directed either exactly 
at the horizontal wire of the (adjusted) level, or at a small 
angle above or below it. In the former case the instrument 
must be perfect; in the next it measures elevations in defect 
by half that angle; and in tl^e latter, in excess by the same 
quantity. 

On the Effect of Flexure in the Cylinder^ 

Wm:the object-glass fixed within one ring, and the cross 
wires within, the other, a slight deflection of the tube could 
not sensibly a:^t the parali^ism of the line of sight to an 
axis lukssing through the centres of both rings. When the 
stop is fixed, as In the sector, b^waen the rings, the efl^t of 
flexure must be to depress the horizontal wire, oelow the level 
it would otherwise maintain. The line of sight, although still 
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capable of beinf; adjusted to bisect the same object with the 
tube direct and inverted, must be inclined, -at an angle of de- 
vation, to the horizontal axis passing through the centre of the 
rings. As this deflection evidently increases, or diminishes 
the error arising from an inequality in the rings, accordingly 
as the object-glass is fixed nearest to the wider or to the nar- 
rower ring, its precise amount should be ascertained. 

The error, as measured by the fourth method, being 19"*?, 
or with the object-glass in the place of the eye-tube, the 
difference of 14" will be the sum of the two flexures. As the 
stop is fixed 6*3 inches from the narrower ring, and 10*8 inches 
from the wider one, 5"*2 will be the deflection of the line of 
sight in the former^ and 8"*8 its value in the latter case. 
Hence the measurements by the first method, whiph requires 
the tube inflexible,^will be in defect by 5"*2 ; whilst those by 
the eleventh method, which are not only exclusive of flexure, 
but also suppose the stop placed equidistant from the rii^s, 
must be augmented by halt the sum of the two flexures. The 
peculiar situation of the stop of the eye-tube, made use of in 
the observations by the sixth method, renders the quantity of 
d^ection uncertain. 

The following list contains the instrumental error, as given 
by each of the different methods, corrected for flexure. The 
mean of the whole, 21", cannot possibly deviate from the truth 
by more than a second or two. 


Method. 


No. of Obs. 


I. Error 16"*5 + 5"*2 Flexure =2 1"*7 2 


II 26 *2 1 

IV. 19 *8 4 

VI*. !!!!!. ii"’5’+’s"*2(?)!!.’....!! i6*7 2 

Vll so -5 2 

X 21 *3 18 

XI 13"-7 + 7"0 20-7 35 


Arithmetical mean 22^; — rational mean 21j. 

Were the terrestrial refraction unquestionably a constant 
ratio of the arc of distance, the error of the sector might be 
ascertained by comparingAhe observed refraction on short 
arc^ with its apparent value, for others of greater extent. 
This method applied to 50 arcs, amounting m the whole to 
upwar^ of and ranging from 3'*0" to 34'^ determined 

the tcife i^raction to be and the error iif question 1'7"*2. 
LswIb, Feb. 8, 1833. JoBN NlXON.' 
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LV. AnAecamttfTeUObjecttJor Microscopes, B^ANvitEW 
Pritchard, Esq.*. 

[With a Plate.] 

'C*VERY ihiportant advance in our knowledge of those 
bodies in the material universe, from which our earth ap- 
pears as an atom, has been coeval with, and greatW dependent 
upon, some augmentation of the powers and edrotiveness of 
telescopes. Before the discovery of the double sters and ne- 
bulm, the goodness of these mstrUbients was de^rmined by 
theiir capability of showing die planets and tb^ir satellites. 
But, since our acquaintwce with the fbriAer bbdies, telescopes 
have td nndergo more i^vere tests, and greater accuracy lii 
their Construction is requited. What has been advanced in 
regard to the telescope will be found applicable to the mi- 
croscope ; and to the discovery of certain objects which may 
be considered as tests of the penetrating and defining powers 
of this instrument, we may justly attribute the grand and mag- 
nificent improvements which the microscope has recendy re- 
ceived. 

In the perusal of the works of Ilieeuwenhoek, Dr. Goring 
met with a passage describing the dust, or imbricated scales^, 
which cover the wings of the silkworm {Phalena Mori), from 
which he was led to suspect there were some peculiar pro- 
perties in the lines on the feathers and scales of insects, ren- 
dering them more difficult to be discerned than other micro- 
scopic o^ects ; and the result of his investigation was the dis- 
covery of their properties as tesis — a description of object be- 
fore unknown in the annals of microscopic science, 

Now, as it is undoubtedly of the highest importance to the 
naturalist that he should know the exact capabilities of his 
instrument, in order that he may not be led astray in his in- 
vestigations, by placing undue confidence in it ; and as these 
tests offer the best means of accomplishing this end, 1 conceive 
them to be of the greatest value and interest. As no complete 
account of them is extant, I shall endeavour to supply this de- 
ficient in the present chapter, and illustrate the subject by 
accurate drawings of them, greatly' magnifiibd. * ^ * ' 

Hk^ing ascertained that different test-objects require dif- 
ferent degrees df perfection in the instrument used to develdpe 
their structure,^ it became an' interesting pursuit to disebver 
those whidh are best adapted ferlhfs purpose, and the pecu- 
liarities in the illumination, Ac. glider whic^ they, are exhi- 

* Abtiifgsd from the " Mit.Toscopic Cabinet.’* London : WMusker. UVearher 
and Co. 1832. An account of this work was given in the bond, and Edinb. 
Phil. Mag. and Journ. vol. i. p. 163. 
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blted with the greatest perspicuity. In this investigation, it 
was found that there were two distinct properties in a micro- 
scope, and that the instrument might possess n very consider- 
able approximation to perfection in the one, and fall short in 
the other, or vice versa, or might be perfect in both. • The 
lines on the dust or feathers from tlie win^ of the lepidoptera, 
and those on the scales from the body and limbs of the thysa- 
nurseous insects, offered the means of determining their good- 
ness in one particular, viz. iheir penetration, and the structure 
of the hair of animals, certain mosses, &c. served to ascertain 


their defining power. 

The analogy between telescopes and microscopes is so great, 
that 1 cannot be said to digress from my subject ' by stating 
that the aforesaid o^rvations apply also to the former of these 
instruments, which seldom combines the two qualities of pene- 
tration and definition to any great extent. Thus, a telescope 
with a large aperture will &quently resolve clusters of stars, 
and exhibit nebulae, while it will fail in defining the disc,of a 
planet, or the moon, with precision ; and, on the other hand, 
one of moderate aperture accurately figured will define the 
latter, but be wholly inert on the nebule and clusters. So a 
microscope with large aperture and high power will show the 
. active molecules" and lined objects, while it will not define 
a leaf of moss, or a mouse hair ; and another with a smaller 


aperture will define the latter, but prove ineffective on the 
former. This is very manifest in single lenses which require 
different apertures for different objects*. 

The penetration of a microscope has been shown to be de- 

{ lendent on its angle aperture, and that whenever this was 
ess than a certain quantity, the lined structure of the scales 


cannot be rendered visible, however perfect the instrument 
may be ; and the dining power is inversely as the quantity of 
spherical and chromatic aberration. 

A proof, or test-object, may be defined to be one which re- 
quires a certain degree of excellence or perfection in a micro- 
scope or engiscope for the development either of the whole, or 
some particular part of its structure. 

Test-objects are separable into two great divisions { but 
1 intend only to treat on one* of them, it is proper here to point 
out their distinction. In the first division 1 place those which 
operate out of focus, and tell us what the defects of an instru- 
ment ariv The second, those which, if exhibited by a micro- 


* I have a very beautiful sapphire lens (plano-convex of one fifteenth 
focus) that shows the lines on the long brassica very distinct and sharp, 
when its aperture is large, but will not define a moss satisfactorily with 
this aperture; but as stops behind the object have the effect of reducing 
it, with them it shows the latter. 
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seope^ asKuire us diat it possesses certain good fjualities. Tfi6 
first fliyision,as artificim. stars, enamel dial^platle, wire gauze^ 
which inforra us of the state of their aberration, achro** 
matism, centering, adjustment, curves, &c., 1 shall pass over^**^ 
as many persons are not disposed to enter into a scientific 
scrutiny concerning the causes of their dements, and because 
they are more applicable to engiscopes, or compound micro- 
scopes, than to single and compound magnifiers, — and shall 
content myself by giving some simple means of determining 
effectiveness b}’ means of the second division. 

(1.) luepisma sacckartna, — The insects of the-lkmilies Le- 
pismense and Podurellse aiu comprehend^ in thirnrder Thy^ 
sanmtca pt Cuvier and Latreiife; the^ are small, frequenting 
damp pkises, and are of varioas colours ; thfOy leap like fleas.* 

The scales of these apterous insects must be taken from-freeh* 
specimens, for, when long dead, they adhere so firmly to the 
insect, that they cannot be detached without injury. 

Their longitudinal lines slightly radiate Irohi the point Of 
insertion; they are readily seen, and'^appear flat or square, 
like the indentations on some bivalve shells: these are. the 
prettiest scales I am acquainted with. There are other lines 
in various directions, as shown in the drawing of a maguified 
scale *at fig. 1. Plate 111. When the candle is so placed ad> 
to fafring out the latter strongest, and the scale is turned round 
in the axis of the microscope in certain positions, .they will 
cease to appear connected. In this object it is the sharpn^ 
and cleanness of the spaces that chiefly evince the goodness Uf 
a micrbscope, for the longitudinal lines are easily developed. 

(2.) The Morpho Menelaus, — This butterfly is indigenous 
to America, the wings are indented, and their superior surfoee 
of a highly-polished blue cojpur. 

The imbricated scales from the centre of the superior side 
of the wing are of a pale blue, mixt with others almost black. 
The former are mostly broader than the latter, and are the test- 
objects required ; they measure about one one-hundred and 
twentieth of an inch in length. Whqn viewed in a microscope, 
tliey exhibit a series of longitudinal stripes or lines, as shown 
in** tke iipagnified drawing, fig. 2. JPlate III. Between these 
lines' iim msposed cross strise, which, with the lines, give it ^ 
the appearance of brick-work. 

The microscope or engiscope under examination should 
he able to maki^ iUUt these with the spaces between 

them, clean anti distinct. The striic, yrhich give the 

* For a particular account of these objects, see Dr. Goring’s Memoirs 

** On the Exibt Method of, 191. Mic. Cab. 

Third Series, Vol. 2. No. 11. May 1833. . 2 X 
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brick-wrork appearance, are seldom to be seen all over the 
feather at once. The tissue that covers this scale or feather 
TOntains the largest portion of colouring mattery and is often 
destroyed in removing them from the wing, and along with-it 
the cross striae. In such cases, the longitudinal lines only 
can be visible. The damaged specimens are easily known by 
their paleness. 

(S.) {Mmita pentadactyluSi and Arjforfarfyte)— The ten 
and twenty Plumed Moths. — The structure of the wings, or, 
more properly, plumes of these insects, is so peculiar, that few 
persons acquainted with entomology are strangers to it. 

The twenW-plumed moth is more delicate in its form than 
the other. The feathera or scales, employed as prd^ot^cts, 
must be taken fW^m body of t^ insect, and not feom the 
plumes or wings. Their breadth is generally greater than 
their length, and their form is never symmetrical. They are 
transparent, and about one dne-hundred and eightieth of an 
inch long. The scale is often partially covered by a delicate, 
uneven, membranous film, which obliterates the lines on those* 
parts. The longitudinal lines are not difficult to resolve, but 
their proximity is such, that they require a considerable power 
and careful illumination to separate tnem distinctly. They are 
elegant microsoopic objects, out rather scarce. * ♦ * 

(5.) The Clothes Moth, — {Tinea vestianella,) — These small 
brown moths possess very delicate and unique scales, requiring 
some tact in the management of*the illumination, to resolve 
their lines distinctly. 1 should observe, that it is the small 
feathers only, from the under side of the wing, that must be 
considered as tests ; the others are easy. A magnified view 
of a small one, about one four-hundredth of an inch long, is 
given in fig. 3. of Plate III. «They are readily made out 
under the single and doublet magnifiers. This is a fevourite 
object with some, who exhibit it as the standard of excellence. 
I CIO not consider it very difficult; though it must be admitted, 
to bring out the lines sharp and clean, requires an excellent 
instrument. 

(6.) PoniiaBrassica^ (Leadu) — The pale slender double- 
headed feathers, about one eightieth of ah inch loi^ having 
brush-like appendages at their insertion, obtained'^KhivlBome 
portions of the wing of this large cabbage butterfiy,' ’aflferd an 
excellent criterion of the goodness of a Microscope. Some 
connoiiseurs prefer them td iitl others, and form an accurate 
judgemeiit’bf an insffhment by the manner ii^ which it demon- 
strates this single object. They are easily detached from the 


This is the Pierk Brasnca of Latreille. 
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wip^ by the pouit of a quill, but must be g^tly haudled,, for, 
like many others, they are soon mutilated ; indeed I have seU 
dom seen them perfect in the ordinary sliders. Those speci- 
mens which are easily resolved are readily distinguished, being 
short, broad, and more opake. There are also fpund, on the 
same wing, twa or three other sorts, but they are unworthy of 
notice as proof objects. 

In Plate III. at fig. 4*. is represented a sample of the re- 
gular proof feather. It is very transparent, and has a yellowish 
tint ; the surface is seldom sm^Jt^ as indicated at the part u. 
In the engiscope these inequalitin are aptjso oli^vable, and 
therefore, when the lines appear strong the suffiice is more 
uniform than in the microscope. Ipu tdyect requires the 
light more oblique than any^ other of the lipM kind. On this 
account I have seldom been able to see the lines satisfactorily 
with Or. Wollaston's illumination, unless the magnifier was 
much out of the axis of the perforation. If we throw the light 
of a candle (placed a few inches behind the stage) obliquely * 
on them, they can be seeii very sharp. 1 have seen them in 
this way with a simple jewel lens, of only one fifteenth of an 
inch focus. 

(7.) The Podura ptumdea, — (Zead-colottred 
The body and limbs of these insects are coverea with scales, 
which, from their. extreme delicacy, require great care in re- 
moving. They are also very soft, and easily wounded. ' The 
fluid vmich exudes from the injury so completely adheres , to 
the scales as to obliterate all their markings. Hence th^ 
must be cautiously handled. Those who are desirous of pre- 
serving these insects, should keep camphor along with them ; 
thrpu^ omitting this, I once had a large collection of them 
consumed by a species of mite (Acarus), which had insinuated 
itself into the box. 

I have never been able to see the lines on them with a pow;er 
much below 250 (that is, one twenty-fifth of an inch focus), 
and therefore microscopes of a lower power cannot be expected 
to show them, except of very superior quality ; for it must con- 
stantly be kept in mipd, that that instrument is the best which 
exbji^U^,an object .w,ith the least amj?lt)£cafion, all other things 
bei^i^al 

It IB affirmed, by a very acute experimenter, of these scales, 
that **all are difficult, and soi^e sem to de^ all power of de- 
finition.” Thc^^ter part of flotation is perfectly accu- 
rate; but I diffit the forE^^^jlll^^e n^ny Spe^ens, 


* The reader shodlit examine thh and the ^er with a hand, 

magnifier. 

2X2 
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especially the French ones, are very easy, and tinivorthy the 
title of proofs ; and, as they might be substituted for those I 
am describing, and thus a common instrument might pass for 
one of superior excellence, 1 feel justilied in giving this cau- 
tion *. 

The size of these scales varies from one nine hundredth to 
one hundred and sixtieth of an inch in length, and, as they 
decrease in size, become more transparent. They are of dif- 
ferent forms, but possess a general character, easily recognised, 
by the want of any sharp angles. Under a microscope not 
having sufficient penetration, the tissue appears devoid of 
structure or markings; but, when placed in a superior one, 
and the illumination properly made, they show a series of 
lines or cords on their surface, and present a mnch greater’ 
variety in their arrangement tlian the scales of any other 
species of insect Some have the lines straight, as shown in 
the magnified scales, Plate<IIl. fig. 5. and 6, and have two 
sets of oblique lines on them, similar to fig. df; others are 
waved and curved, as shown in fig. 7, 9, and 10, while on 
some of the small ones, as fig. 11, notliing satisfactory has 
yet been developed. In these figures 1 have endeavoured to 
give the appearances which the objects present under the mi- 
croscope; and it will be observed, on a careful inspection of 
them, that the lines on fig. 9, 10, and 13, (which are only 
portions of scales,) are very difierent from those on fig. 5. 
and 6, the former ones not being so sharp and defined as the 
latter. 

As a genera] rule, it will be found that the smaller the 
scales the more difficult the test; those in fig. 6, however, 
cannot be included as tests, as they are very easily resolved. 
1 must not omit to notice, also, that the cords on these scales 
are loosely attached to the tissue, and are often rubbed off‘ in 
mounting. Of course it will be fruitless to examine such spe- 
cimens. Those on which the greatest reliance may be placed 
are similar to fig. 5, though the same scale will assume all the 
appearances of fig. 8, 9, 10, and 13. 

Before leaving the subject of the lined objects, I should no- 
tice, that all objects of similar structure are iriore or lesa tests, 
as the lines on the scales of some beetles, one of which, from 

* It' dioiild be remenibered that the exhibition of the lines on these 
scales^s only proof of the penetration of a niicroscoj^ej^mcl unless the out- 
Rne of the sc^le is sharp, tne instrument is defective in definition. 

t As in the scdes of thb^PdmHa Brasaica, only one system of oblique lines 
can be seen at once; the other system is similar to those in fig. 8, but 
running in a direction at riglit angles to them. 



Mr. Pritchard’s Account of Test Cbjittsfor Microscopes, 341 

the diamond beetle {CurcuLio imperialis) is shown at fig. 12« 
Plate III.* U'he lines and markings on certain vegetable tis- 
sues, and many others too numerous to name, may also be 
employed as proof objects. The reason for making a selection 
of those above described, has been in order to render the task 
of judging of the merits of an instrument by different indivi- 
duals more simple and satisfactory, so that by the as&istsfttce 
of the drawings, and a sample of the objects, they may ascer- 
tain the quality of an instrument without the trouble of coi^ 
paring it with others, which are often difficult, and sometimes 
impossible, to procure. 

Dejinition, 

The defining power of microscopes and enmscopes depends 
on their capability of collecting together all the rays from any 
one point of the object, or, in other words, their freedom frdm 
aberration, and is independent of their penetration ; for, if wq 
take an engiscope and view a lined object with the aperture of 
the objective, as it is usually sold in the shops, its defining 
power may be very fair ; but if we enlarge the aperture so as 
to enable us to develope the lines which it will then accom- 
plish, the defining power of the instrument will be injured to 
such an extent as to render the outline quite confused. The 
great desideratum, then, in microscopes and engiscoffes, is to 
obtain these two qualities combined, which, however, is only 
rarely attained. 

Cylindrical or spherical bodies appear the best suited for 
ascertaining the goodness of an instrument, as regards defini- 
tion ; and uie following examples, which are prefaced by re- 
mark on the method of illuminating them, 1 deem sufiicient 
for this end. 

In the preceding class of objects, oblique diverging rays ap- 

* The scales from the body of the diamond beetle, either as transparent 
or opake objects, are by far the most brilliant, in point of colour, of any 
of the lined class, lii viewing them as qpake objects, with single lenses, 
in order to exhibit the lines, the scale must be brought a little within the 
focus, and the illuminatioa carefully arran^. As you cannot exhibit them 
with mii^e lenses of a one twentieth or one thirtieth of an inch focus with- 
out usiOg silver cups, it is difficult to procure oblique light. As transparent 
objects, they are much easier managed. The^ present a mottled sort of 
colour, composed of the brightest cwmine, muted with purple, blue, and 
yellow, and their lines are distinctly seen, as shown in fig. 13. As the 
lines on some of tli^e scales are of easy ri^ution, it will not be advisable 
to trust every specimjfen as a test. The ainiift' ones from the legs of the 
Brazilian beetle axe th^ most difficult, many Jof these require the most 
ri^d adjustment of the focus and illumination to resolve the lines, and the 
slightest tremor, though not enough to occasion any sensible dancing (as a 
carriage at a distance;, is sufficient to render them invisible. 
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pear to be essential for the development of their structure^ the 
degree of obliquity vaiying, however, with different specimens 
of scales. The extremes of this variation are the Podura 
plumbea and Pieris Brassica, the delicacy of the former re* 
quiring almost central lights while the latter requires it very 
oblique. From this cause artificial illumination is to be pre* 
ferfed to day-light for this class of objects, as the light of a 
lamp or candle gives the rays diverging without any apparatus 
whatever. The same efiect, however, m^^ be produced in 
day«light, either with Dr. Wollaston's or Dr. Goring’s illu- 
minator, where the rays, after meeting at the focus of their 
illuminating lens, lye permitted to diver^, and, by placing 
the object out of the centre, oblique vision is obtainea. In the 
investigation of tho class of objects now to be described, direct 
parallel rays are preferable* and, indeed, in most cases are es- 
sential ; and on this account they are scarcely ever well defined 
by candle- or lamp-light. In^hese, therefore, clear dav-light, 
directed through the axis of the instrument, should be em- 
ployed. 

1. The hairs of the common mouse {Mus domesticus) differ 
both in size and form ; the principal varieties, with their rela- 
tive diameters, are shown in Plate III. fi^. 14, 15, and 16. 
These are drawn, as seen by transmitted light, and as proof* 
objects should have their transparent parts clearly and dis- 
tinctly separated from the darker portions. This remark 
holds good for the whole tribe of hairs and mosses, and it is 
from the sharpness with which the parts are separated that a 
correct opinion of the goodness of an instrument can be ob- 
tained. when these hairs are seen by reflected light, that is, 
as opake objects, their appearance is altered, the dark solid 
parts reflecting more light tlian the transparent portion ; hence 
the^ are lighter than the latter. A peculiar and interesting 
variety of a large hair viewed in this way is shown at fig. 1 7 ; 
it is m^aved from* a drawing made by Dr. Goring. * * * 

3. l^e hair from the wing of the bat {Vespertilio munnas), 
— Although this creature supposed to bear some affinity to 
that of the mouse, the structure of the. hair of these two ani- 
mals is entirely different ;< there are, however, great varieties, 
the principal of which are .shown at fig. 18. and 18. The 
hair in the latter figure is spiral; the former like a succession 
of cones^ the apex td* one being inserted into, the base of the 
following'- 

Mar^dlfier kinds of hair might be enumerated for the pur- 
pose to whiclfi^ I have' appHed the above^ but I deem these’ 
amply sufficient to illustrate this part of the subject. As, how- 
ever, the dtvoimiies in the structure of different kinds of hair 
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are worthy of investigation*, 1 have sketched a few of the 
most interesting varieties. They are all magnihed in the same 
proportion as the mouse and bat’s hairs, which accompany 
them in Plate III. 

Pig. 20. Is a hair from the larva of the common der* 
mestes. 

Fig. 21. is a white hair from a young cat. 

Fig. 22. is the hair of a Siberian fox ; and 

Fi^. 23. the hair of a common caterpillarf . 

4. The L^CiEnaArgus. — Among the scales on the underside 
of the wing of this elegant blue butterfly, are some whose con- 
formation IS remarkably singular; their form is represented in 
fig. 24 ; their general appearance is not unlike a child’s bat- 
tledore, with its surface covered with spots. 1 have not been 
able satisfactorily to demonstrate its structure ; but it appears 
to consist of two delicate tissues, having regular rows of coni- 
cal spines on the upper one. As a test-object, these spots • 
should be clearly and distinctly separated. When the light 
is thrown obliquely, they are blended together, appearing like 
a stripe of unequal breadth ; similar to many of the other tests, 
it is the manner in which they are seen rather than the mere 
exhibition of them that should be observed. This object I 
employ for the same purpose as the leaf of an unknown spe- 
cies of moss belonging to the genus Hypnum, which, as it is 
difficult to procure, renders this substitute an acquisition to 
the microscopist 

Before 1 conclude this chapter, it may not be amiss to no- 
tice another class of objects, which by the vulgar are consi- 
dered as positive proofs of the efficiency of an instrument; I 
allude to the animalcules. Nor does this opinion seem con<^ 
fined to those unacquainted with this subject; but we find it 
stated by Adams, in his quarto work on the Microscope, p. 430, 
that the Monas Tcrmo (one of the most minute of all tne ani- 
malcules very abundant in vegetable infusions), eludes the\ 
power of the compound microscope, and is but imperfectly 
seen by the singles” Now, all that is requisite for seeing this 
object, or any other of the same kind, is to cut off by stops, 
or otherwise, all superfluous light, so as to reduce the quantity 
and intensity! of tne illumination ; for, when too much light 

* The serraturei ^ the surfhee of theburinn hair, especwlb* those fimn 
an infant, afford excellent tests, and are veiy beautiful objects. 

t The form of theaabisrs varies in eve^specjies: in some they resemble 
the feather of the peacock*!) tail in minmtnrej. pthers are furnuhed with 
tAfts of fine hair, and beset with spines. 

t The reader should observe that quaniUy and inieaiily are distinct ffora 
each other: thus, when we employ a small wax taper close foan d)Ject, it 
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is admitted, these minute and delicate bodies are completely 
drowned. All that is necessary for seeing these objects, even 
in the ordinary compound microscopes (engiscopes), providing 
they have sufficient magnifying power, is to employ a faint il- 
1 umination. If, however, the observer is desirous of examining 
the structure and organization of them, of course he must use 
an instrument of superior quality ; for in this case not only 
sufficient inagnitying power and proper illumination are ne- 
cessary, but penetration and definition. 


LVI. Narrative of Experiments made voith the Seconds Pen- 
dulum, principally in order to determine the hitherto un- 
assigned uimount of the Inflttence of certain minute Forces on 
its Rate of Motion, By Mr, James Scuvmgeour. 

[Continued from p. 251.] 

1^'Y next inquiry was to ascertain whether a pendulum of 
the same length made any difference in its time, accord- 
ingly as its weight was light or heavy. The only method of as- 
certaining this experimentally, is to employ the principle of 
convertibility adopted by Captain Kater in his experiments on 
the pendulum. The convertible pendulum which 1 employed 
was composed of two steel rods placed an inch separate fi*om 
each other, and firmly joined by cross pieces at the ends as 
well as at intervals of their length. The knife-edges or por- 
tions of cylinders were fixed between the rods, at the points 
of oscillation and suspension. . ^ ^ 

In the following experiments the knife-edges were used, and 
the pendulum was adjusted, first with w'eights which, along 
with it, made the whole weight 8 pounds 10 ounces. When 
the heavy end of the pendulum was lowest it vibrated exactly 
with the clock pendulum at an extent varying from 3° to 2°'5 ; 
when the light end was lowest, at an extent of vibration vary- 
ing from 2° to 1®*5. 

The pendulum was then transferred to the vessel in which 
the exhaustion was to be efiheted. When exhausted to a mean 
pressure of inch of mercury, the pendulum, With the light 
end lowest, vibrated with the clock pendulum alt'an extent of 

will be wiensety illuminated though the quantity of li^^f Is small ; but if we 
employ the flume of a large lanip,&c. at some distance Trom the object, its 
iiituitsity will bp, small, tkeugh the quantity of l^ht he great. It will be 
fiMind gefi^lly preferubie to emfiloy u small quantity^ of intense light, ra- 
ther than a larger portion of weak light; and, if possiiblc, avoid the iisei>f 
ItWs or mirrors, either for condensing or changing the direction of the 
light. 
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S'*. When the heavy and was lowest, it equalled the 
pendulum at an extent of 3°*S. 

The pendulum was next reduced in weight to 4 pounds 
S ounces. When the vibrations were adjusted so as to laakp 
them alike, igit^er when the light end or the 'heavy end was 
lowest, they tirere found to be slightly slower than tliose of the 
clock, even at the extent of vibration of 0®*5. But in a degree 
of exhaustionf^.t;^e same as above, with the heavj^ end lowest, 
the pendulum equalled the clock «at an extent ot vibration of 
3®. When the light end was lowest, it equalled the clock at 
ail extent of vibration of 2®. The knife-edges were not al^ 
tered in either of the experiments.^ 

It appeared from tiiese experiments, that when the heavy 
end of the pendulum was lowest, it vibrated faster by 4*5 se- 
conds in 24 hours, when its weight was 9 pounds 10 ounces, 
than when its weight was 4 pounds 3 ounces ; and when the 
lighter end of the pendulum was lowest, there was a ^eater 
difference between the times of its vibrations in the li^t and* 
heavy states. When the adjusting weight was shifted towards 
thejieavy end, a great effect was produced on the time of the 
vibrations of the pendulum when the lighter end was lowest, 
and but a small effect in the contrary case. When *1116 pen- 
dulum Iwas nearly adjusted in both these cases, the difference 
in the times of its vibrations when the heavy ends were lowest, 
may be safely taken as the real difference between tbfe times of 
the vibrations in the light and the heavy states, of the pepdu- 
lura. This difference is no doubt considerable, and is^iifii- 
cient to give some countenance to the supposition that a heavy 
pendulum is more influenced by gravity than a light pendu- 

lura, ... r -1. • 

If^ however, the approximation in the times of vmration 

shown in the experiments, with the light pendulum vil&rating 
in air and in the state of exhaustion, be taken into considera-* 
tion, it will appear that if the pendulum had been properl v 
adjusted and made to vibrate in a perfect vacuum in both 
cases,* there would havo been no difference in the times. 

In the ngxt experiment, my ol^cct ^as principally to show 
the effect ,of a current generated ul air by the motion of^ 
pendulum. convertible pendtdum was adjusted symme^ 
trically, by fixing brass weights at the one end,' and the wcKiden 
patterns of thesei<aitel^ts at the otheir, so as to make it vibrate 
with the clock pc^nW when eMier^nd was lowest Wh&k 
the heavy end was Ite^^st the long vitradops were alo^r and 
the short vibration^ulcker, as usual; bht when the li^t end 
with the wooden patterns waajowest; there was nadifferenc# 
• mrd Smes, Vol. 2. No. 11. 3% 1833. 2 Y 
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ill the times of the vibrations, whether long or short. The 
explanation of this fact is, that the retardation arising from 
the current as the vibrations decreased, was equivalent to the 
acceleration resulting from the short vibrations ; that is, that 
the current was stron^r in proportion to the jailer vibra- 
tion^ and likewise to the diminution of the moinentum of the 
moving mass. 

The difference in time between the long ybratiops in air 
and in vacuo is less than it is between the Siort vibrations in 
air and in vaaw. The rigason of this is, that as the velocity 
increases, the current is not so effectually formed in the long 
as in the short vibrations ; besides, the air in front of the pen- 
dulum may be supnosed partially condensed ; and that benind 
it partially rar^fieri; — causes which both operate, in producing 
a ({uicker return of the pendulum. Indeed 1 am of opinion, 
that if the vibrations were extended to 4° or 5% they would 
be faster in air than in vacuo, at the same extent of vibration. 

In the next experiment, the knife-ed^s were removed and 
replaced by portions of a cylinder, of vmich the diameter was 
1*8 inch, in such a manner that the distance between them 
was the same os that between the knife-edges. The pendu- 
lum, which weighed 9 pounds 10 ounces, was adjust so as 
to vibrate in the same time, when either the light or tlie heavy 
end was lowest. In this state, the clock gained upon the pen- 
dulum otie vibration in 15 minutes, at the mean extent of 
1” *3 vibration^ The weight of the pendulum was then re- 
ducedrto 4 pounds 8 ounces, and adjusted as before; the clock 
now gained one vibration in 13 minutes (being a mean of se- 
veral experiments,) at an eixtent of 1*^*3 vibration, either with 
the light or the heavy end lowest. These results give a dif- 
ference in the first experiment, of 1 minute 86 seconds in 24 
hours, ^and in the second, of 1 minute 50 seconds, between tlie 
times of the vibrations on the knife-edge and the cylinder, those 
on the latter being slowest The vibrations of the pendulum 
in the light state were also slower than in the heavy state ; 
this result was occasioned two circumstances ; the current 
had more efiect on, the pen^luin, becai|sa,in the farmer state 
it presented a greater surface to the opposing medium^ in pro- 
portion to its weight,, than in the latter state; and bemuse, in 
order to produce the .a^uatment, it was necessary tliat the 
weights should be Clearer the end of the rod, when vibrating 
on Uie cyliiiders, (ban '^en vibrating on.t^ knife-edges^ 

Ry 6Rpet^entsiiwkn cylinders of different diameters, 1 
found |hat in order t6 make a simple pendulum, which vibra- 
ted secOndn.^n a knife>edge, vibrate seconds likewise on a cy- 
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the rod must be lenf^hened by a 'qimiitily e^ual to hidf 
thSe diftzneter of die cylinder ; provided tliat die cvlinder, or 
a small nortioa of it, be dited in such a manner, that its stir-» 
face shall ^ be at the exact point of the rod previously occupied 
by the kuife-ad^* 

In my exp^ments with the convertible penduhim, no part 
of the rod extended beyond the point of suspension at the 
light ehd, the exception of a brass nut, which did not 
extend beyond the centre of the cylinder. Conceiving the cy- 
linder to be a separate part of the pendulum, 1 e<]umized the 
matter on each side qf the centre or axis, by making it equally 
heavy on balancing it with additional weight on both sides, in 
the (lirection of its length, and then adjusted the pendulum 
anew. I expected that this adjustment would cause the vi- 
brations to be performed in the same time as when it was ad- 
justed with the knife-edge. 

The pendulum, however, now lost one vibration in 8 mi- 
nutes, a quantity of loss on its rate nearly twice the amount * 
of its former loss. From this result, 1 interred that if all the 
weight or matter' beyond the surface on which the cylinder 
rolls were removed, it would have the effect of producing 
vibrations synchronous with those performed by a pendulum 
vibrating on a knife^dge ; and that the effect of the cylindric 
surface in quickening the vibrations of the pendulum is the 
same as that of shortening the rod of tlie pendulum by a quan- 
tity equal to half the diameter of the cylinder. 

The conclusions to be drawn from these experiments are, 
that when a convertible adjusted pendulum is made to roll or 
vibrate on a cylinder instead of a knife-edge, the surface on 
which it rolls is the point of suspension, and the centre of the 
cylinder that is lowest is the point of oscillation, and that they 
reciprocally take the places of each other when inverted. * 

' When the detached pendulum vibrated on a cylinder, the 
long vibrations were slower than when it vibrated on a knife- 
edge; I suppose the principal cause of this to be, the lengthen- 
ing of the pendulum in proportion as the vibration extends. 
For the portions of' the cylinder on each side of the vertical 
passing through the point of rest, bmme mcA^ distant from 
the point of oscillation in proportion -as the vibration extends, 
and consequently the times of th^ longer vibrations are pro-> 
portionably slower. 

There is a vertical motion, as a small horizontal mo- 

tion, both of which increase in propcih^ as cylinders of a 
larger diameter are employed; — but why cylinders oflitSinch,* 
wiA a seconds pendulum, produce mm isochronouis vibjnw 

2 Y 2 
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tions than cylinders whose diameters are greater or lestclbait 
that size, 1 leave to those to determioe who are better ac- 
quainted with the mathematical theory. 

The following experiments were made with a detached pen- 
dulum, both in vacHo and in air ; a simple rod,, 4rkh a knife- 
edge, being used ; the clock pendulum was alWkys adjusted to 
the detached pendulum for tne different extents bf vibration, 
and the rate of the clock was taken from another. In con- 
ducting the experiments in air, the pendulum waanot removed, 
the air being merely readmitted into the vessd. 

Seti No. 1. — With a brass bob, 5 inches long and 4 inches 
broad, of such a shape that a vertical sectioii is rectangular, 
and a horizontal section oval. 


Experiments. 

In air 

In exhaustion, 1 inch 

In air 

In exhaustion, 1 inch 

In air ; 

In exhaustion, I inch 

In air 

In exhaustion, 1 inch 


Gain in 

' Extent of 

24 

Hours. 

Vibration. 

+ 3™ 

35-7* .. 


+ 3 

44*0 .. 


+ 3 

34*0 .. 


+ 3 

40-8 .. 


+ 3 

30*5 .. 


+ 3 

37*5 .. 


+ 3 

26*3 .. 


f3 

33-0 .. 



Setf No. 2. — With a cylindrical brass bob of 5 pounds 
weight. 


Experiments. 

Gain in 

24 Hours. 

Extent of 
Vibration. 

In air 

+ 3® H*5* 

1*3® 

In exhaustion, 1 inch 
In air 

+ 3 24*7 

1*3 

+ 3 6*0 

2*0 

^In exhaustion, 1 inch 

+ 3 17-8 



Set, No. 3 . — With an oval leaden bob pf 10^ pounds weight. 


Experiments. 

In air 

In exhaustion,, 1 inch 


Loss in 
24 Hours. 
— 1 “ ^ 5 - 6 ' 
-1 49*5 “ 


Extent of 
Vibration. 
. 2 “ 

. 2 


There beings but a small difference between the results of 
the experiments in air and in exhaustion, with the brass bob 
of 5 pounds, and the results of those with the leaden bob 
10*5 pounds, (^was. led to suspect that the surface of the 
lead tnl^t have carried more air along with it than that of 
the bm^ add thus have caus^ a greater current. I there- 
tore vi|ni^ed'the leaden bob, and uie results of experiments 
hrith it were d>lh)WB':— v- 
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Seif No, 4. 


s*'^ : 

Experiment^-" 

In air,.;. 

In es^ilstion, 1 inch 


Loss in 
24 Hours. 

- 2 « 1 » 
-1 55 


Extent of ' 
Vibration. 

. 2 ° 

. 2 


These mnlts show that the varnishing of the bob made 
no differen^a in the time of the vibrations. The apparent 
difference ^bdhveen the results iti air and in exhaustion arose 
from the bob hot being set precisely in its former place after 
varnishing. 

The following experiments were made in the open air, with 
the view of ascertaining the differences in time in the differ- 
ent arcs of vibration. 


Experiments. 


Set, No, 5. 

Loss in 
24 Hours. 


In air.... —2® 7*6» 

Ditto —2 12*3 

Ditto —2 18*^ 

Ditto —2 24*2 


Extent of 
Vibration. , 

2 * 0 ® 

. 2*5 
3*0 
3*5 


Between the first experiments of Set, No 4. and Set No. 5. 
there is a difference of 6*6 seconds, although the extent of vi- 
bration was the same. I found afterwards that this was occa- 
sioned by the want of firmness in the fixture on which the 
pendulum vibrated, owing to its removal from the exhausted 
vessel. For although the fixture appeared to be firm, I con- 
sidered it advisable to increase its stability by an additional 
fixture ; this produced an acceleration in its rate of about 6 
seconds in 24 hours. Thus it appears that a small change in 
the stability of a fixture will often produce a greet effect on 
the rate of a pendulum. Owin^ to the slight instability of 
the fixture, in the above experiments, the difference in the 
times of vibration in the arcs of 2® and 3®*5 may be two or 
three seconds greater than it ought otherwise to be. 

The next set of experiments were made for the purpose of 
ascertaining the effect of resistance or friction on the rate of a 
pendulum, in the case where no current was generated by the 
resistance. > . . 

The mercurial pendulum, having a suspending spring so 
adjusted as to cause the long and short vibrations to be nearly 
isochronous , was employed. A hair was stretched parallel to 
the motion of the pendulum so as touch the rod slijg^yr about 
2 inches below the point of suspension. . 
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Bet, No. 6 . — With a maintaining power of 5 pounds weightr 


Experiments. 

With, hair 

Ditto 

Without hair.... 


Loss in 
Hours. 

-l2® 7*S* 
—2 7‘2 
-2 6-0 



The loss of i second in the rate of the pendulum, arising from 
the increase of friction in consequence of its slight contact 
with the hair, may be explained as follows : The impulse given 
to the pendulum was all during its ascent; this caused all the 
friction that would afiect the time to be in its descent. Since 


the friction in its ascent would fall into the impulse, it would 
occasion a diminution of its power only^ but have no effect on 
the time of the ascent; it would, however, have its full effect 
on that of the descent, and (Produce the loss, of 1 second, as 
shown by experiment. ^ 

[To be continued.] 


LVII. On the Mathematical Laws of Electrical Influence. By 

R. Murphy, Esq. M,A.EelUmqfCaius College, Cambridge*. 

'E^EW exact results, in the mathematical sense of the word, 
^ have been obtained with respect to the distribution of 
electricity when any number of electrized bodies mutually in- 
fluence each other. M. Poisson has established a very simple 
principle for reducing such problems to analyst^ and another 
may be announced by assuming the influences to be consecu- 
tive ; thus if two spheres A and B mutually influence each 
other, we may suppose, first, that A alone influences B ; se- 
condly, that the disturlrance thus produced in B influences A, 
and so on : by this means we may arrive at the final distri- 
buiion of electricity on the surfaces of A and B.— The fol- 
lowing exact results of influencing bodies may be noticed. 

If any number of concentric shells, the thickness of any one 
of which is uniform, are charged with electricity, the quantity 
of electricity developed on the outer surface of any shell wifi 
be the sum of the charges of all the interior shells, including 
the individual shell itself; and on its inner surface, the same* 
sum excluding that shell. 

If a very remote Ixxfy influence an electrized sphere, the 
section made by a plane through its centre perpendicular to 
the dtre^i«n of the disturbing force, will contain those points 
on the suffice whiqh are not influenced, and the influence at 

* C^muoicated by the Author. ^ 
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other point is as tlie sine of the angle which the ra^us 
drawn to (hat point makes with the above plane. 

If &D ^ectrized point influence ap electri:^ sphere^ the in- 
fluence'^ any point is as a constant quantity minus another 
quandty vrliich varies inversely as the cube of the distance 
m>m the in^encing point. 

April 10, 1833. R. MdRPHY. 

LVIll. IjOW of the Diffiision of 'Gases, By Thomas 

GRAHA’iil^' M.A^ F.R,^, Ed,^ Professor of Chemistry in 
the Andersdnian University Glasgow, 



[Concluded from p. £78*] 
is. Carbonic Oxide, 

nitrpgeijf 
crystal- ‘ 

V a 

On SOS measures carbonic oxide and vapour, a contraction 
of 1 1 measures in flfly hours, measures in eighty-nine hours^ 
12 measures in ninety-seven hours; or 808 became 791. Th^ 
diffusion. ivas^ slower than usual, from the plug having been 
partially wetted in fllling the instrument with gas. ^ 

^5 

s6§ 


= 1*0149 s diffusion-volume df carbonic oxide, by exr 


1*0140 = diffusion-volume of carbonic oxide, by 


periment, 
theoiy. 

In the case of the last three gases, when the experiment gras 
performed over water in a diffusion-tube, with free exposure to 
the dry atmosphere, instead of any contraction ensuing, a po- 
sitive expansion generally occurred, which was to be attributed 
to the return air, which was comparatively dry, being expanded 
after entering the receiver. 

14. Carhuretted Hydrogen ^<f Maishes, — Specific gnavity, 
0*555. Diflusion^-voliime^ r.84l4. 

In an experiment with this gas, deducting a small quantity 
of air which it contained, 252 measures were replaced by 1 87 
air. . ' , ' ‘ 

25S 

, s= 1*344 = dlffusiop-v^ngif, by experiment. 

^ 1*941 = diffusion-vofiime, by. theory. 

' lu^eare all the permanent gat^s which could conveniently 
be submitted to 'diffusion. Vapours cannot be’ rigidly exa- 
mined, as they are all condensable ju the pores of the stuccou 
The following Table exhibits a summary of the results : ^ 



Ftafi Chpaham otkthe Lansof the Diffitsion of Gam, 
Tahlt if Equivalent Diffusion-volumes of Gases \ Air = 1. * 


4 

a" ► N 1 

ByEcperiment. 



Hydrogen, 

.Carburetted Hydrogen 

Olefiant Gas 

. Carbonio Oxide 

Nitrqgen 

Suip^ratted Hydrogen 
Protoxide of Nitrogen 

Carbonic Acid 

Sulphurous Acid 

^3*83 

1*344 

1*0191 

1*0149 

i%ns . 

0*9187 

0*95 

0*82 

0*812 

0*68 

,3*7947 

1*3414 

1*0140 

1*0140 

1*0140 

0*9487 

0*9204 

0*8091 

0*8091 

0*6708 



«^>D*694 
0*555 
0*972 
^972 
’ 0*972 
0*111 
1*1805 
1*527 
1*.527 

2 222 


' In f5e flifFusion-volumes\)f oxygen, nitro^n, and cairbonic 
oxidci the correspondence between theory and experiment is 
as close os could be desired. Indeed, admitting our law, I 
believe that the specific gravity of these gases can be deter- 
mined by experiments on uie principle of difilision, with mater 
sfcc|^racy than by the ordinary means. But. tfi b^'ofvalue, 
experiments performed with this important bbject in view, 

^ would require to be conducted with extreme care, ifi the most 
' favourable circumstances, as regards uniformity of tempera- 
ture, and to be frequently repeated.* The diifusion-bulbs might 
also be considerably increased in size, and a greater minute- 
ness of observation attained. Even in tlie most successful ex- 
pSfiments recited in this paper, we cannot depend upon the 
absolute accuracy of the third decimal figure. In the case of 
carbonic acid gas, protoxide of nitrogen, sulphuretted hydro- 
gen, and sulphurous acid, the process of diffusion is intei fered 
with in a greater or lesser degree by the absorbent action 
which all porous bodies exerci*>e upon gases. Fortunately, 
howler, the absorbent power of stucco is very low in degree. ^ 
The density of any gas diffused into air,* both being in the 
same state as to aqueous vapour, is obtained by the formula 


/A\* 


where G is the volume of gas «|^mL^ed to difiiisiqjt, aqd A ^ 
the volume of return-air. ^ In ^ggrating upon^gases^rl^bter 
than oir, the most useful instrument is a pulb of about; jiRp 
inches’ in diameter blown upon half-incKtul^^ipf vrbiclr,pbOQi7.i 
an inch may be left on cither side of the bplq. The 
of the instniineBt» used as a ^as'-receiver jkft^Viatei'^ 4 
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simply determined by filling it with water, end weighing thje^ 
water whieh it contains, and which can be poured from it into' 
a counterpoised phial. Then, after any experiment, ‘dhm r^ 
turn-aiajtapjy be tound from the weight of the water which has 
entered tllk^ftniment, detennin^ in the same manner. By 
proce^ng !|k this way, we avoid vetting the stucco after every 
experimeS* hood of damp paper may be 'inverted over 
the upper, tubd while the diffusion is going on, and the whole 
counterpeit^ in a tumbler of wateis being suspended from 
one of tnaParma of the beam, of a balance, the scale on that side 
being removed* An experiment with the bulb will* generally 
occupy several hours. But with a plain difiusion-tube, a muw 
shorter time will suffice. 

A peculiar advantage of this mode of taking the specific 
gravity of gases, besides its simplicity, is, that we can operate 
upon a most minute quantity of gas : it is possible to comet 
within lOOdth of the specific gravity, operating upon no more 
than one cubic inch ot gas. ' 

It if to be regretted that this method is not so fufiy avail- 
able in the case of coal-gas, as might be expected. The den- 
sity of that gaseous mixture appears to depend, in no incon- 
siderable measure, upon the presence of a small quantity of 
the heavier hydro-carburets, such as naphtha-vapour; aSid 
these are apt to be absorbed and withdrawn in part by the 
water, during the continuance of a diffusion eicperiment. I $ 
have observed coal-gas to contract y^th of its bulk by stand- 
ing over water, without agitation, for forty-eight hours, and 
from the loss of the denser portion of it. But in the case of 
this gas, the experiment should succeed over brine, which alH 
sorbs much less of the gas than water does. ' 

The process of diffusion may be managed so as to demon- 
strate relations in density. ^The short upper tubes of two dif- 
fusion-bulbs, not closed by plaster, but open, were connected * 
by means of thick caoutchouc adopters, witli the two ends of 
a short piece of straight tube, in which there was a diaphragm 
of plaster, ^th of^an inch in thickness, and equidistant from 
either end of the tn}^ The apparatus being proved air-tigbt, 
and the plug in a proper condition for diffiision, one of the 
' diffusion-bulbs was nlled with nitrogen gas,>nd the other with 
carbonic oxide, and t{;i^ bulb^ placed upright in separate con- 
tiguous glasses oonimning water. The qqantity of gas in each 
was carefully observed at the beginning of the experiment^ 
and after the expiry of twenty-four hours, when it was found 
to be identically the ftime as at first; at leasts if a contraction 
or expans|pn took place, it was the same in both bulbs, and 
therefore entirely due to changes in iS^perature or pressure. 

Third Series, Vol. 2. No. 11. Ma^ 1833. 2 Z 
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Now, the' gases were found by analysis to be ntiiibrmly 
fused through both bulbs; so tnat nitrogen and carHonicoicide 
dre of the same density, or at least do not differ mjDSfr, than 

5 ^dth parr, which was the limit of observation ^m^^^ease of 
lese experiments. It app^s, also, that inequa&ty^idensi^ 
is not an essential requisite m diffusion. . 

1 had occasion to remark, more than once, a singular acci- 
dent to the stucco plugs. After being disused' for some days 
or weeks, and left in the interval exposed ,tp the air, which 
might be either dry or damp at the time, the occasion- 
ally, on a new trial, did not permit diffusion^ to take place 
through their pores^ at least immediately. Pfydrogen,- how- 
ever, always opened a pass^e in the course of two or three 
minutes, and then the diffusion proceeded as rapidly as ever. 
Carburetted hydrogen, and the other gases, often required a 
longer period. A slight heat restored uie action of the plug. 
The obstruction could n<A be attributed to moisture, nor to 
any thing but dust. ^ 

' it m{(y be mentioned, that there was nothing peculiar in a 
mixture of two gases, in the proportion of the num,bers ex- 
pressing their diffusion-volumes; — ^nothin^pthat could be con- 
sidered an indication of mutual saturation* 

' Evaporation, or the elevation of vapour from a liquid into 
air, or any other gas, comes now to be explained on me prin- 
ciples of diffusion. The powerful disposition of the particles 
of different gaseous bodies to exchange positions," may as ef- 
fectually induce the first separation of vapour from the surface 
of the liquid, as a vacuum would do. Once elevated, the va- 
pour will be propagated to any distance, by exchanging posi- 
tions with a train of particles of air, according to the law of 
diffusion. The length to which' this diffusion proceeds, in a 
confined portion of air, is limited by a property of vapour, 
namely, that the particles of 'an^ vaponr condense when they 
approximate within a certain distance. Hence, the quantity 
ofSrapour which rises into air, has the same limit as tliat which 
rises into a vacuum, and is the same. 

I may be allowed to mention an application of the law of 
diffusion, in expliuiatioif of mechanism of respiration, llie 
cavity into which air enters during respiration, consists, first, 
of a larTO tube, the windp^e; s^ondly^ of smdler tubes, into 
which the windpipe divefM ; and, thirdly, of a series of still 
smallsP tubes, diverging £om the last, themselves ramifying 
to all ufHetermuiate extent, till at last the tubes cease to be of- 
sensible magnitude, but are believed to ^rninate in shut sacs. 
The capadty^df tile whole cav^y cannot easily be determined, 
but we msy cithnate it at 300 cubic inches. In a natural ex- 
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pimtiojti, about 20 cubic itichejs, or -f ^tli of the contents^ are 
thrown out, from the application of a general pressure to 
the wholes But i| is evident, that these twenty cubic inches 
will be twenty cubic inches nearest the outlet, or the con- 
tents-'of^the larger tubes. The contents of the second-sized 
tubes will advance at the same time into the largest tubes, but 
no furtherr ai^ will recede again into their original deposi- 
tories OR theii^t inspiration, which will fill the larger tubes 
with fresh «r; which identical quantity will again be ea^ 
pelled in tborhoxt expiration. This illustration If perhaps too 
strongly stated, but it is evident that, in ordinary respiration, 
the slight mechanical compression will have little or no, effect 
in emptying the most distant tubes, or the ultimate air^lls, 
of their contents. The bulk of the air, also^ is not altered du- 
ring respiration, although, for a quantity of oxygen, carbonic 
acid gas is substituted. This substitution, w'hich is the great 
end of respiration, undoubtedly takes place most abundantly 
in the minute and distant air-cells, which present the largest * 
surface to the blood ; and the carbonic acid there produced, 
must be moved along the smaller tubes by the diffusion pro- 
cess, (which we know to be extremely enert^tic, and also in- 
evitable,) till it is thrown into the larger tubes, from which it 
can be expelled by the ordinary action of respir^ition. But 
the action of diffusion is always twofold : at the same time that 
carbonic acid is being carried outward from the air-cells, oxy- 
gen is carried inward in exchange, and thus the necessary cir- 
culation kept up throughout the whole lungs. 

Further, by a forc^ expiration, from IfiO to 178 cubic , 
inches be expelled, after which, there still remain in the 
lungs about 120 cubic inches, which are no|| under the con- 
trol of the respiratory actiom 

There can be no doubt that much of this quantity occupies 
constantly and permanently the most minute tubes and ajr- 
cells, for it can scarcely be withdrawn by means of the air- 
pump. 'Now, the question has arisen, how these ultimate tubes 
and air-cells are so powerfully inflated ; for tbqjr are not dis- 
tended by the action of muscular fibre, of which the 3 r are 
known to be destitute. This statu of distention must be highly 
useful, by exposing surface; and tbe law of diffusion envies 
us to account for it. The heavy carbonic acid which these 
minute cells may contain, is' not merely exchanged for oxygen, 
but for a larger volume of oxyg^ in tbe proportion of the 
diffuslon-voluniW of carbonic acid and oxygen; namely, 81 
carbonic acid ajre replaced by 95 oxygen,^ The resistance to 
passage through tbe most niipute tubes, is overcome by the 

2 Z.2 
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diffusion action, as in the case of the pores of the Btnooo^O^ 
ahd there follows a tendency to accumulation on the side on-* 
mnally occupied by the carMnicacid. Tlys accmn^iteion is 
riinited by tne increased facility with which the aiiyvoimts can 
empty themselves mechanically of a portion of^their eeoftents, 
from their distended state. . 

Ih the law of diffusion of gases, we have, therefor^ a siilra-, 
lar provision for the full and permanent inflation 0l the uJti* 
mate air-cells of the lungs. 

But it is insthe respiration of insects that the> gf^ration of 
this law will be most distinctly perceived. Tbo* tninute air- 
tubes accompanying the blood-vessels to every organ, and like 
them^ rami^ing till they cease to be visible under the most 
powerful microrcope, are kept distended during the most lively 
movements of the little animals, and the necessary gaseous 
circulation maintained, wholly, we may presume, by the agency 
of diffusion. * 

In regard to the terms of the law of diffusion : The dif- 
fusion, or spontaneous intermixture of two gases in contact, is 
effected Iw an interchange in position of indefinitely mirnde 
volumes of the gases** My experiments, published on a former 
cx:casion, on the diffusion of mixed gases (Quarterly Journal 
of Science, jSept. 1829), afford the first demonstration of the 
fact, that diffusion takes place between the ultimate particles 
of gases, and not between sensible masses, and therefore that 
diffusion cannot be the result of accident. For, in the case of 
a mixture of two gases escaping from a receiver into the at- 
mosphere, by apertures of 0*12 and 0*07 inch in diameter, it 
was not so much of the mixture which left the reaver in a 
given time, but amertain proportion of each of the mi»d .gases, 
independently of the other, corresponding to its individual 
difliisiveness. The same separation of mix^ gases occurred 
in diffusion through the pores of stucco, or the fissure of a 
cracked jar. 

<< Which wolumes are not necessarily of equal magnitude, 
being, in the 4 case of each gas, inversely proportional to the 
square root of the density of that gas.” This may be demon- 
strated, when different ffsaes communicate by very narrow 
channels, or by .very smSl apertures, and when inequality of 
pressure is guarded against. In the case of a gas communi- 
cating with the air by a wide aperture, on the other hand, al- 
thou^iidie diffiision or intermixture takes place precisely in 
the bame>vay, still the result is different; for where a cofttrao- 
tion takes place from the process of diffusion, the air flows in 
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nmAias up the deficiency. A gas, however, of large diflhsion* 
veluM escapes, in these circumstances, in a shorter time than 
a &A dP«lRi|aU diffusion-volume. Indeed, it was the conclusion 
of the fovaner paper, that gases diffuse more or lesserapidly 
according toimie function of their densities, ** apparently in- 
versely as Square root of their densities.” The adrantage^ 
in illusteMilll|^m process of diffusion, of minute apertures or 
channelS^df^dAIttnunication, such as we have in the stucco- 
plug, depends upon the circumstance, that when a contraction 
or expansidll tftkes place in the gaseous contents of a diffusion- 
instrument, any current in an outward or inward direction is 
prevented by frictional resistance; so that the simple result of 
diffusion is exhibited, not complicated by the effect of any 
other force. 

The law at which we have arrived (which is merely a de- 
scription of the appearances, and involves, I believe, nothing 
hypothetic), is certainly not provided for in the corpuscular 

P hilosophy of the day, and is alto^ther so extraordinary, that 
may be excused for not speculating further upon its cause, 
till its various bearings, and certain collateral subjects, be fully 
investigated. 

# 

Supplementaty Observations on the Law of the Diffitsion of 

Gases, ^ 

It is curious that intermixture taxes place more rapidly in 
the case of some gases than in that of others, although still in 
conformity with the law of diffusion. Thus the process goes 
on with much greater activity in the case of hydrogen, olefiant 
gas and coal gas diffusing into air, than in the case of chIcH 
rine, carbonic acid, carbonic oxide, &c., diffusing into the 
same medium. This is very observable on comparing the 
times as stated in describing the experiments on each gas. 

The circumstance of the apertures being in the upper part 
of the diffusion>instruments,and opening upwards, may be sup- 
posed to give the light gases an advantage in diffiising; but I 
am disposed to attribute little of the inequality in question tp 
this cause. From a diffubion-bulb, in which the upper tube 
was curved and bent downwards, hydrogen gas was found to 
es<^e with its wonted rapidity. 

liiis inequality in the velocity of difiiision is strikingly il- 
lustrated in the following results, obtained from experiments 
with different gases, submitted in turn to difihsion from the 
same instrument. In a certain time, the same in all the ex- 
periments, a quantity of air entcrecb by diffusion, which varied 
with the gas diffusing. f 
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In a given time, 

With chlorine in the diffusion-tube 0*302 vol. air entered. 

With carbonic acid 0*623 

With l^drogcn 1*277 

It appears, then, that the process of diifusioDinto af|*'tb!rough 
stucco ib four times more rapid in the case of ^hydrogen than 
in that of chlorine, and twice as rapid in the case^oipe former 
gas as in carbonic acid. The process of diffusion mi^t be said 
to proceed at a uniform rate, if the same qnandtXj?^ 
tered the instrument in the same time,. whatever gas was dif- 
fused, and although the quantity of gas which escaped was 
variable of course, and proportional to the respective diffusion- 
volume of tlie gas. But this exchange of diffusion-volumes 
take.s place more japidly, it appears, in the case of some gases 
than of others. 


A table of experiments js given in the body of the paper (p. 
187) on the rate of passage of diderent gases through the pores 
of stucco undey the influence of pressure. The rate appears to 
be the same in the case of air, nitrogen, oxygeiii, anc| carbonic 
acid, from which carbonic oxide deviates in a small degree. 
But hydrogen, and, it is remarkable, oleBant gas and coal gas, 
whicli contain hydrogen, are less resisted than the preceding 
class. Upon reconsideration I am inclined to connect with 
this fact the apparent deviation of hydrogen from tlie law of 
diffusion, which is notic^ in the paper. It is there shown 
tliat more hydrogen passes out than the exact quantity pro- 
portional to the return-air. The same deviation from the law 
may; be remarked in the experiments detailed on olefiant gas. 
It IS also very noticeable in the case of coal gas. But these 
are gases which, like hydipgen, are less resisted than common 
air in their passage through stucco. There appears to ex- 
ist an inaptitude on the part of a stucco intermraium to exhi- 
bit the exact effect of didiision, in the case of gases, on either 
side of it, which are not capable of permeating through it with 
equal facility ; that gas which experiences least frictional re- 
sistance diffusing through in a quantity somewhat greater than 
it should do. 


There can be no doubt that the velocity of diffusion noticed 
above, is likewise influenced by the variable resistance which 
thp gases experience in passing through the stucco. But I am 
nut prepared to say, that the variation depends entirely on this 
cause|' iqid is therefore accidental to the mode in which the 
diffusion takes place. The division or intermixture of light 
gases appeara to take place in all circumstances with greater 
rapidity than that of heavy gases. 

Gla^w. Sept. 7, 1832. Thomas Graham. 
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LIX. Memarks on Chemical Changes of Colour^ By H. F. 
TAiiBor^ Esq, M,P,F.R.S,* 

Hide is known with certainty concerning the cause 
r rS striking changes of colour which we so frequently 
experiments. No theory has yet been pro- 
Irby any means account for the wholoof thetAy 
‘Hn at a loss even for a plausible explanation, 
lieenomena have probably Some veiy close con- 
i' hltimate constitution of lioQies, and are there- 
fore well wbrlijiy <if bur particular attehtiQU. I Will therefore 
mention a few relating to iaubject, hoping to engage 
others to pursue such inquiries further. 

^ Wdter^ being a colourless substance.' oughts one would ima- 
gine, when mixed with other substan&s possessing no decid- 
ed colour, to produce a colourless compound. Nevertheless* 
it is to water only that the common vitriol or sulphate of cop- 
per owes its extremely vivid blueness ; as is plainly evinced 
by a simple e^tperiment. For if we calcine the Vitriol at a 
low red beat, and pulverize it, w'e shall obtain a powder of a* 
dull and dirty white appearance. Now pour a little Water 
upon this, ana a slight hissing noise is heard, accompanied by 
an evolution of heat, very similar to what happens in the sla- 
king of quick-lime. At the same moment the blue colour sud- 
denly reappears, Mr. Faraday, to whom I showed this ex- 
periment, informed me it was new to him. I therefore pre- 
sume it is a fact little, if at all known, and may interest your 
chemical readers. 

Under the microscope this is a veiy pretty experiment, for 
the instant a drop of water is placed in contact with the vi- 
tri(^ the amorphous powder is seen to shoot into blue prisms. 

4^e W'e then to infer that water has a tendency to coming 
nicate a blue rather than any other colour, to bodies in gene- 
ral? By no means ; for in other instances its operation is ex;- 
actly the reverse, and k is a destroyer instead of a promoter of 
bluiness. For instance : sulphate of molybdenum is a liquiid 
of a very rich dark blue, when sufficiently concentrated : but 
a very small portion of water suffices entirely to annihilaiq 
tliis blue tint, and to‘|froduce a mixture which is perfec^ 
colourless. Thus the action of* water upon the two metals 
cdpper jind molybdenum is of an entirely opposite character; 
Instead of water if ammonia be used', the same contrast is seen 
still more strikingly.'^ Another remarkable and ^ell-knbwn 
instance analogous to this is the muriate- of cobalt,* which is 

* Communicated by the Author* 
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entoly dmiy^of One blue eoloqr by a Very slight ad- 
nubctiire of wat^: 

Muria^ of ^pper is described in naos\ bix>ks of chmistry 
as a, liquid of a bi^ht green oqlour. But how ^pefrect'an 
acqfa^ of jt this is* will be seen from the 

sulphate of copper and muriate of lj!BMH(dry» or cAly 
damp) be pulverized together in a ipoi^f^^^uriate 
, gfe^pper is fprmed, of a darhi peUarn colour^ or tnore mquently 
^ayslfowfsh l)rmatK If a few drops of water fre oqyr added, 
^^e yellow speedily "changes to a bright greap. If more water 
^^s'aoded, the* mixture becomes greenish blue^ dky-blue, and 
finally colourl^s. If the water is evaporated by heat, the same 
'cofoiirs reappear, in the reverse order*. 

* In Turner’s Elements of Chemistry, it is said that nitric 
acid when containing a small portion of the orange nitrous 
^gas, acquires a green tint ; upon which he takes occasion to 
make the following remark (p. 193.) : — 

It is difficult to perceive how an orange-coloured liquid 
should gi^ difiereot shades of green and blue merely by he- 
wing diluted.” 

Now the above-mentioned property of muriate of copper 
seems to furnish an instance that is very analogous. 

The mere application of heat often produces great change 
of colour, which disappears again when the substance becomes 
cold. Red lead, vermilion, and white oxide of zinc are in- 
stances well known, and never accounted for. Another curious 
example is furnished by the sulphate of molybdenum, which 
when warmed changes its fine blue tint to a pale yellow, again 
reverting to the blue when cold. 


M. Observations on the Absorpiion of Specific Bays^ in re~ 
' ference to the Undulatory Theory of Light, By Sir David 
Brewster, LL,D, F,R,S, ^ 


Mr. Potter has referred in the last Number of this Journal 



1 have long been an admirer of the* singulai potver of this 
tbeoiy to explain some of the most perplexing phaenomena of 


* Thwyvflbw state of the muriate of copper isjjljest exhibited by warming 
a sheet'of which letters hare been mritten with it. The wnting 

disi^pears amia on cooling, because it absorbs the atmospheric moisture. 
The use of i as a stTnpathetic ink has been already mentioned by 

chemical a^hfrs. 
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optics ; and the recent beautHul dkcovnries of Professor Airy» 
Mr.H^unilton, and Mr. Lloyd afford the finest examples c^lts 
inOuisiice in predicting^ new phenomena. The power of a 
theoiy, iiOvoter, to explain and predict facts, is by no mean's 
a test -^its IrtM^ ; and in support of this obseryation have 
pnly to optfeal^io the Newtonian Theory of pits, and to Blot's 
beautiful aro profound Theory of the Oscillation of Luminous 
MoleculcSi. . TVenty theories, indeed, may all enjoy the merit 
of accounting fer a certain class of facts, provided they have 
all contrived to interweave some common principle to which 
these fi\cts are actually related. 

On these grounds 1 have not yet ventured to kneel at the 
new shrine, and 1 must even acknowledge myself si^bJSct to' 
that national weakness which urges me to venerate, and even * 
to support, the falling temple in which Newton once wor- 
shiped. 

That the undulatory theory is defective as a physical repre- 
sentation of the pha;nurncna of light, has been admitted by 
the more candid of its supporters ; and this defect, in so far 
as it relates to the dispersive power of bodies, has been stated 
by Sir John Herschcl as a “ most formidable objection 
That there are other objections to it,^as a physical theory, I 
shall now proceed to show ; and 1 shall leave it to the candour 
of the reader to determine whether they arc more or less for- 
midable than that which has been stated. 

According to the Undulatory Theory, light consists in the 
undulations of an exceedingly rare and elastic medium called 
^ther, which pervades all space, and which exists in the in- 
terior of all refractive media, but with a diminished elasticity, 
the iuthcr being least elastic in the most refinctive substances. 
As, in sound, the pitch or note is determined by the frequency 
of the aerial pulses; so in light the colour is determined by, 
the frequency of the ethereal pulses. Generally speaking, in- 
deed, light differs from sound, according to this theory, only 
in tj^e undulations being performed in media of very different 
elasticities. 

If we transmit white light through the thinnest film, that can 
be detached, of transparent native arpiffient, the light will be a' . 
b;'ight grcenishyellow; and if we analyse thj^ light by the prism, 
wq shaU find that it contains none of the motet rays, lienee 
it follows, — and we find it so by direct experiment, — that tliis 
thin transparent filpi is absolately opalse to violet light, refusing 
to transmit a single ray of it through its substance. ,^ow this 

film contakf 9 -c^er which is freely put into undulation by red^ 

e " 

* Treatise on Light, § 5CS5. 
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yeUmb^ and gr&sn light, and vet it is absolutely immoveable 
when acted upon by the. undulations of violet light, which dif- 
fer from the others only in their inferior length. 

There are some substances in which the aether will undulate 
only to violet light; and there are others in vdnch ^i».ether 
will undulate only to green light,' the body which contains it 
bc^ absolutely opak^ to all red and violet rays. > C 

Inat very remarkable salt the oxalate of chroxmB^ttnd pot- 
ash (for fine sp^imens of which I have be^ indebted to Dr. 
William Gregory,) exercises a still more definite action upon 
light. While a certain thickness of it is absolutely qpuke to 
every ray except the red ones, it is also opake to a definite 
ray in (he very middle of the red space ! That is, it is abso- 
lutely transparznt, or its aether freely undulates, to a re// ray 
whose index of refraction, in flint-glass, is 1*6272, and also to 
another red ray whose index is 1*6274; while it is absolutely 
opake, or its aether will hot undulate at all, to a red ray of 
intermediate refraiigibility whose index is 1*6273 ! 

When we consider that green light passes copiously through 
such a dense substance as a thin film of gold*, and that me- 
tallic salts of great density afford as free a passage to light ns 
water or even atmospheric air, we cannot ascribe the pre- 
ceding phsenomena to any mechanical obstruction which the 
solid particles of bodies oppose to the free /notion of the tether 
which they contain. But even if we could, by some new as- 
sumptions, avail ourselves of this principle in the cn.se of dense 
bodies, it will not be applicable to those strange phainomena 
of definite action^which 1 have discovered in the absorptive 
power of nia’ous acid gas. 

When we transmit light tlirough a very small thickness of 
this gas, there are no fewer than two thousand different por- 
tions of the incident beam, which are absolutely stopped by 
the gas, while other two thousand portions are freely trans- 
mitted ; and what is equally strange, the same body in the 
liquid slate exercises no such power, but freely transmit^ all 
those two thousand portions which the gas stops. The aether in 

t * Mr. Butter has renfirked** that he cannot, with many opticians, call the 
tranducency ot thin metalUc leaves transparent^** (present volume, p. S78). 
If he means that the light which such leaves transmit does not pass through 
the snbtfance of tlie metal, but through small openings or pores produced by 
hammering, I leave to refer him to an experiment in the Phil. Trans, for 
1830, n. 136, which, though it was not sufficient to give me a correct mea- 
sure Of file action of gold in changing the pfane of polarisation, was per- 
fectly sttffidbnt to show that the green light bad its plane of polarization 
changed, whila that which passed through the pores suffered no chan^ : 
the metrille letf had therefore the same kind of trans|>Brency as all other 
bodies, va^iog of course with the colour of the incident light. 
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^ liquid undulates readilv to all their rays, while theletber 
in the gas, in which we should expert it to exist in a. much 
freer state, has not the power of transmitting the undulations 
of taoo thousand portions of white light ! 

Aniopg dieTuridUs phaenomena of sound no such analogous 
f^t exists, and we can scarcely conceive an elastic medium so 
singulitfW constituted as to exhibit such extraordinary effects. 
We might readily understand how a medium could transmit 
sounds of^a high pitch, and refuse to transmit sounds of a 
low pitch ; but it is incomprehensible how any medium could 
transmit two sounds of nearly adjacent pitches, and yet ob- 
struct a sound of an intermediate pitch. 

Such are the grounds upon which I stated to Mr. Potter 
that the absorption of light militated strongly against the un- 
dulatoiy theoiy. 

Allerly. April 13. 1833. 

LXI. On a Modification of the Electrophorus of Volta. Btf 

John Phillips, F , G . S,i Assistant ^cretarp to the British 

Association*, 

T J AVING for thre^ years found considerable advantage in 
electrical experiments from the use of an electrophorus, 
whi^li in one respect is of peculiar, and 1 believe, new con- 
struction, I am induced to oilfer a short description of it — The 
ordinaiy electrophorus exhibits its action in consequence of a 
communication being established between t||p insulated cover, 
while it is applied to the excited surface, and bodies conduct- 
ing to the earth. Usually this communication is madb by the 
finger of the operator ; and when there is occasion to accumu- 
late the electricity developed by the instrument, or to procure 
its sparks in rapid succession, the trouble and tediousness of 
the operation is so considerable as to induce many persons to 
have recourse to a machine, for purposes to which the electro- 
phorus is perfectly adequate. 

Considering that the touch of the finger was of no other 
service than to establish the necessary communication between 
the cover and the earth, and that the same effect would result 
from permitting, under the same circumstances, a momentary 
connexion between the cover* and the metallic basis of' the re- 
sinous plate, 1 have adopted three methods of doing this. The 
first consists in raising from the metric basis, above the edge 

♦ From two papers on the siibject of the Electrophorus, read to the 
Yorkshire Philosophical Society jn 1830 aiic! 1833.— Communicated by the 
Author. 

3 A :<« 
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of thS resin, n brass wire and balJ, to which the edge of the 
cover, or a brass ball upon it, may be applied: and this method 
succeeds extremely well, especially with small covers which 
can with ease and certainty be directed to any particular point 
of the sole. The second mode is tb fix a narrow strip of tin- 
foil quite across the surface of the resinous p1at€^ and unite it 
at each end with the metallic basis. This construction an- 
swers perfectly and instantaneously, and is especially conve- 
nient with large circles, the covers of which, thou£^ uneven, 
will thus be sure to touch some conducting point The third 
metluxl of construction is to perforate the resinous plate quite 
through to the metallic basis, at the centre, and at any other 
points which may be thought proper, and at all those points 
to insert brass wires, with Qieir smoothed tops level with the 
resin. If the surfaces of contact were perfectly plane, a cen- 
tral wire would be sufficieqL but this is seldom the case. » 
To those who have hot studied the electrophorus it may ap- 
pear extraordinary that the wires or the tinmil, at the surface 
of the resin, do not when the cover is uplifted reduce its elec- 
tricity to the natural state of equilibrium. They may be re- 
minded that while the cover touches the excited electric, and 
at the same time a body conducting to the earth, it is put into 
a state of forced equilibrium with the electric, by the induction 
of that body; and that on being separated from it, and at the 
same time from bodies conducting to the earth, the conditions 
of this equilibrium are more and more impaired the further oif 
the cover is remold. Therefore, at very small distances from 
Uie electric the c<^er has no sensible tendency to communi- 
cate with any conducting body (as may be proved by electro- 
scopes), and at greater distances, when the conditions of equi- 
librium are proportionately diminished, the striking distance 
of the cover is not equal to the interval between the points 
supposed to communicate. On two of the largest clcctrophori 
which I have yet made, both die second and third methods 
have been tried with equal success, but I much prefer the lat- 
ter construction. The largest instrument has a cast-iron basis 
20'5 inches diameter, resinous surface 19'7S inches, cover 16*25 
inches. — The resinous composition was made according to the 
directions in Mr. Faraday’s work on Chemical Manipulation. 
The cover is made of a plate of* thin copper, strengthened at 
the edge by a thick brass wire, from which tlirce radial brass 
wires pa^s to the upper part of a central brass tube. In con- 
sequence of the angle they thus form with the plane of the 
plate, they act as pret^ strong brtsces, to maintain its figure, 
and die whole is very nght. This.centrul brass tube receives 
a cylindrical piece of wood, into which the insulating glass 
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linncll«, covered with sealmg^wax^ is screwed by hs wooden 
foot' 

With ordinary excitation, this instrument will yield loud 
ilasliing sparks, two inches long or more, and speedily charge 
considerable jars. The cover can be easily charged and dis- 
chared 50 or 100 times in a minute, by merely setting it down 
and lifting it up as fast us the operator chooses, or the hand 
can work. In charging a jar or plate, 1 place one knob of 
the connecting rods near the insulated surface of the jar or 
plate, and the other some inches above the covert then the 
cover, being alternately lifted up and set down, the jar very 
quickly charged. 

One iiistrunient, nine inches in diameter, which I have made 
upon the second plan above described, has very often surprised 
me by its remarkable power of retaining electrical excitation. 
The following example seems worthy of notice: — Early in Sep- 
tember 18^2, this instrument was moved from a house in York, , 
where it had been for some time laid by, and brought to my 
present residence, distant ^rd of a mile. It was placed on a shelf 
on my book-cases, where it remained untouched until the 23rd 
of March 1833, and was then taken down, covered with dttsi. 
It was found to be in h state of feeble excitement, so as to give 
sparks visible in the day-light nearly ^th of an inch long. 



Basis of the sole a cast-iron disk. 

а. The place of a ball in the first method. 

б, The slip of tinfoil in the second method. 

c, c, c. Conducting wires, jii the third metliod, which is pre- 
ferred. 

Vork« April 2, 1833. , 
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LXII. On the Theory of Magnetic Electricity. By Mr. Wm. 
Sturgeon, Memb^ ^ the British Association for the Pro- 
motion of lienee s Lecturer at the Hon. East India Com- 
Itanfs Military Academy^ Addiscomhe^ ^c. 

[Continued from p. 307.] 

¥T is probable, 'however, that other laws are in operation 
during this novel process of excitation, which are still more 
remotely situated from observation ; and require for their de- 
velopment, experiments and a mode of reasoning of a very 
different order to those which have been employed for orga- 
nizing the system of proximate laws already explained. 

It appears to me that electric currents generated by mag- 
netic agency are not the immediate effects of the magnet em- 
ployed in the excitation. It is highly probable that there is 
a mediate or intervening agent called forth ; — the magnet- 
ism natural to the excited metal, which, by l^ing polarized 
by the exciting pfdar magnetic lines of the magnet, becomes 
the immediate agent in giving life and energy to the previously 
dormant electricity of the metal. 

Kemdte and mysterious as the intermediate agency of the 
natural magnetism of the metal in this process of exciting 
electricity may appear in the present infantile stage of the 
science, 1 have much reason to suppose that such is tlie fact. 
The phaenomena in magnetic-electricity, as well as those in 
etectro-magnedsm, are highly favourable to the hypothesis ; 
and I am not aware of an exception that militates directly 
against it. Moreover, the facility with which the modus operandi 
might be explained upon the simple principles of polar mag- 
netic lines alone, would, I am persuaded, establish a degree of 
plausibility at least, not easily shaken by any counter-reason- 
ing likely to be advanced ; and the illustrations which it would 
be possible to bring forward in support of such an hypothesis, 
might possibly be the means of fixing a basis on which the 
theory of excitation in this curious branch of physics is even- 
tually and permanently to be established. 

The same class of remote laws apply equally to electro- 
m^netism as to mimnetic-electricity ; and it would be very 
dimcull^ inde^, inc^pendently of those laws, to completely 
harmonize with each other the phaenomena displayed by tlie 
two difierent modes of excitation. t 

AVidi r^ard to electro-magnetic action, the idea can hardly 
be said to be novel. Mr. Buxtonjong ago asserted that the 
magnetism of the conducting wire l)ecomcs polarized, and is 
the intermediate agent between the transmitted electric cur- 
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rent and the magnet employed ; but tJie illustrations which 
have been advanced by that gentleman might possibly re- 
quii'e considerable modilication to establish a theory on those 
principles. 

I have heard brought forward, as an argument against the 
hypothesis of magnetic polarity of tlie conducting wire, an 
experiment of Sir H. Davy’s, which showed the deflection of 
an electric current passing through air between the charcoal 
points of a voltaic battery, by the presentation of a mi^netic 
pole. Such arguments can have but very little force in dis- 
cussions of this character ; for the experiment develops hOtliing 
diflereiit to the generality of electro>mngnetic phsenonfieno. 
If an electric current be capable of rousing into activity the 
dormant magnetic powers of ferruginous matter, no doubt 
can possibly be entertained of its susceptibility of being put 
into motion by the energies of an already formidable polarized 
bar. 

This is the extent of reasoning to which the experiment 
can be applied even under the supposition of the' electric 
current being the immediate agent in the pt'oeess of magneti- 
zing iron or steel, and that no intervening polarizntiop of the 
conducting wire is concerned in the operation ; which, in fact, 
is no argument whatever, further than might be advanced from 
any other electro-magnetic experiment. 

On the other hand, it might be inferred with a great deal 
of propriety, that if the electric current is capable of calling 
forth the latent magnetism of hard steel, in which it is pent 
up and retained^ with a degree of vigour which requires the 
greatest efforts of the exciting agent to extricate it and accom- 
plish. its polarity even to a comparatively small extent ; — it is 
but .reasoifable to expect that in those metals which do not 
possess so exalted a degree of retention as hard steel, the same 
exciting agent would accomplish H polarity to a much greater 
extent. 

This simple induction is beautifully illustrated and, substan- 
tia ted by demonstrable by comparative experiments on 
'soft iron and hard steel; and it was by the same mode of 
reasoning that I was first led to construct electro-magnets of 
soft iron*; since which time the practice has been pursued 
with more than anticipated success. 

The facility of polarizing the magnetic matter, or of ar- 
ranging it into active polar Ihtes by any constant exciting 
force, appears to be inversely proportional to the retentive 
quality of the metal on which the process is performed. 

* SeeTransactions of the Society of Arts,&c. vol. xliii.; Phil. Mag. and 
Annals, N.S., vol. xi. p. 194. 
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The retention of inaj^ctic polarity is displayed to the 
greatest extent by very hard steel, teller this the retentive 
faculty diminishes with various grades of hardness down to 
soft steel ; thence* by gradations downwards to the softest iron, 
which exhibits the faculty of retaining magnetic polarity, only 
in a very slight degree indeed. But the facility of magneti- 
zirij^ those bodies, and the extent to which their polarity is ex- 
hibited, are in precisely the reverse order; 

Now, as the retention pf polarity appears to result from a 
want of facility, on the part of the metal, to readmit the mag- 
netic matter which the exciting agent has arranged iylo active 
jtolar lines on its surface and vicinal medium ; and as those 
metals which display the retentive faculty in the greatest de- 
gree also offer the greatest resistance to the formation of 
those polar lines^ or to the escape of the magnetic matter 
from its ferruginous prison this disposition evinced by the 
metal, of resisting both theVgress and ingress of the magnetic 
matter, must necessarily arise from a natural tendency which it 
possesses to refuse the transmission of the magnetic clement. 
Hence those mentis which retain magnetic polarity in the 
highest degree may be called ijiferior magnetic conductors ; 
and thd!^e which retain 116 traces of polarity after the exciting 
process has ceased to operate, may be called superior mag- 
netic conductors, with as much propriety, and fur the same' 
reason, as similar terms arc employed in electricity. 

Under these considerations it will appear that hard steel is 
an exceedingly bad conductor of magnetism ; because it offers 
a very great resistance to the motion of the hiagnetip matter. 
This resistance causes the process of magnetizing to become 
exceedingly tedious; and with very hard cast steel it very 
seldom terminates successfully, or to the satisfaction of the 


operator. Hence, in a practical point of view, it is interesting 
to know that magnets construcU;d of cast steel should never 
be harder than the blue temper. 

Soft iron being the best ferruginous conductor of mag- 
netism, offers a much less resistance to the flow of the mag- 
netic matter than when in any other state. The vigorous 
polar magnetic lines are therefore speedily arranged, and to an 
extent of concentration never to be accomplished on the sur- 
face of very hard steel. . . . ‘ 

But the same conducting quality which gives to soft iron a 
facility of excitation, also gives a facility to the return of the 
magnetic Shatter into the metal when the exciting agent is 
withdrawn ; for which reason the retention 'of pdarity dis- 
pl^ed by soft iron is exceedingly feeble, and easily deranged. 
Hence it app^rs that, as fac as ferruginous bodies are con- 
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cemed, the vigorous retention of roagneiic polariQrolduhIted 
by some of them, and the almost total absence of thia qi|aUty 
in others, may very easily be explained upon the principles 
already advanced ; and perhaps it would only require that we 
should consider copper and other non-ferruginous inetala to 
be still better magnetic conductors than soft iron» to recon<^e 
the sudden and total disappearance of polarity in them to the 
same principles, whether the exciting agent be magnetic ot 
electric. * 

I have deflected a magnetic needle by an electric current 
traversing an ignited charcoal conductor, as was first shown 
by the very interesting experiments of Mr. Kemp ; but as we 
are not aware of the total absence of the magnetic matter in 
charcoal, the experiment is inconclusive, any further than oa 
an interesting fact, which has no particular bearing on tba 
present discussion. 

The energies of ferruginous electro- magnets are invariably 
exalted by multiplying, to a certain extent, the number of coiia 
of conducting wire.. My large electro*magnet, described in 
a former communication, requires twelve coils to accomplish 
its maximum of power (400 pounds). The general explana* 
tion of this fact is, 1 believe, that one wire alone is incapable 
of transmitting or conducting the whole of the electric force; 
and therefore a multiplicity of conducting wires becomes ne- 
cessary in order that the battery may be enabled to give a full 
and complete display of its electric energies. And in order to 
accomplish this object the more completely, the extremities 
of all the wires are brought as close as possible to the voltaic 
plates. The wires of the large American magnet are even 
soldered to the plates of the battery. 

1 find, however, that although an addition of coils is attend** 
ed with an accession of magnetic power until a maximum of 
polarity is accomplished, it is by no means essential that all 
those wires arrive immediately at the battery. A single cop- 
per wire may intervene between the coils round the iron and 
the poles of the battery without deteriorating the energies of 
the mamiqtt which will still be displayed to a maximum, as 
decidei^ f9!if the whole system of wires were soldered directly 
to the pjA((^» 

My large electro-magnet is still capable of supporting its 
400 pounds, notwithstanding the electric force has to traverse 
six inches of bell-wire brfore it arrives at the coils ; and alfto 
six inches more from its quitting the coils till its arrival at the 
other pole of the battery;— *ui aS, twelve inches of sim^e bdl- 
wire. There is a limit, however, to the dimensions of the in** 
tervening wires. If they be toe long or too thin, the magnet 
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will not display its maximum of power. With pretty stout 
bell-wire, and the length not exceeding twelve inches, I always 
succeed. The battery which* 1 employ is a single pair of me- 
tals, sufficiently small to be placed in a pint pot. 

Th|s novel and curious fact is one of those which bears di- 
rectly on the subject in question, and in a theoretical point of 
view is of a most interesting character. In practice, also, I 
find that it is exceedingly useful ; giving a facility of manipu- 
lath>n so desirable in the management of very large electro- 
magnets, but which is not to he expected when all the extre- 
mities of the wires arrive immediately at the copper und zinc. 

The theory ai polar magnetic lines which 1 have advanced, 
requires not two magnetic fluids, nor indeed is it favour- 
able to that doctrine ; and if it be not fatal to the circulating 
currents of Ampere, it will at least require them to be in mo- 
tion in a great variety of planes, which that distinguished 
philosopher never intended they should pursue. It is possible, 
however, that electric currents are naturally attended with mag- 
netic polarity, independently of that which has been supposed 
to be excited in the wire ; but it is by no means so probable 
that the existence of magnetic polarity is universally due to 
the permanency of electric currents. Electric curirents may very 
possibly, either directly or indirectly, magnetize the terrestrial 
globe; but we have no reason whatever to believe that such 
currents are essential to give retention of polarity to steel. 

The Introduction of polar magnetic lines into the theory of 
electro-magnetism would simplify the explanation of the pnae- 
nomena, and reduce tliem to the principles of masnetics ; and 
experiments may be shown in both sciences which are favour- 
able to such a conclusion, independently of any consideration 
that would reconcile to identity the electric and magnetic 
matter. 


' If if can be admitted as ah universal maxim in nature, that 
when one species of matter is impregnated with, contains, or 
is charged with another, the charged body must necessarily 
be of a grosser texture than the substance with which it is 
charged, or that the latter should be more suj^iy[^jyi;ian the 
former ; then it is possible that the magnetic matter’, wl^K is 
.the most subtle we are acquainted with in nature^ may insinu- 
ate itself into the pores of the electric; and the latter become 
charged with the former, as decidedly, under some circum- 
stances^ ^ a piece of iron is naturally charged with them 
both. 


1 shall not, however, on the present occasion, advance further 
into speculative suppositions of this kind, which, however 
curious diey may appear in themselves, are perhaps not of 
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at Calcutta, under the title of " Gleanings in Science }’ a woric in- 
tended to contain a mixture of original communications and of extracts 
from the best scientihc journals of Europe. From the abundance and 
importance of the o|[iginal communications, the “ Gleanings in Sci- 
ence'*, soon became as replete with novel matter as any other publi- 
cation of the same kind ; and the success of the work was so consi- 
derable in India, that application was made to publish it under the 
auspices of the Asiatic Society. The request was imniediately 
granted, with the understanding that the permission was to be con- 
tinued as long as the publication should be under the charge of one 
or both of the Secretaries of the Society. Hence the change of title 
and present name. 

Under the modest title of ** Gleanings in Science," the first three 
volumes contain numerous and vcduable papers on the Meteorology, 
Geology, MineTa!ogy, Zoology, Literature, and Statistics of India, to- 
gether with numerous chemical analyses of Indian products, and 
criticisms on works of science relating to India. We would particu- 
larly draw attention to th^ jpaueis of Messrs. Wilson, Herbert,. 
Prinsep, Hodgson, Benson, Paadington, Everest, and Buchanan ; 
many of whom are already well known to the European public. 

The first Number of the Journal " before us contains a paper by 
Mr. Wilson (now Professor of Sanscrit in the University of Oxford,) 
on the contents of the Dul-va ; a memoir by Mr. Hougson on the 
Native method of making Paper ; an account of a new genus of Land 
Shells, by Mr. Benson j an examination of Minerals from Ava, by 
Mr. Prinsep ; an account of a new Bridge near Hyderabad ; a method 
of rectifying a Route Protraction 3 a comparison of the Indus and 
Ganges 3 <i Summary of Meteorological Observations made at Calcutta 
in 1829, 1830, and 1831 3 an account of the Earthquake at Lahore in 
1831 3 with a notice of the Population of Allahabad. To these are 
added, the proceeding of the i^iatic Society of Calcutta, of the Me- 
dical and Physical Society, and of the Natural History Society of 
the Mauritius 3 proceedings which are also noticed in the other 
Numbers. 

The other two Numbers contain memoirs of equal interest 3 among 
which we may mention Mr. Royle's papers on his collections of Na- 
tural History made in the Himalayan Mountains, &c., and on the 
Botanic Garden at Seharanpore; Mr. Benson's remarks on the 
Antelope Hodgsonii i Mr. Wilson's analysis of the Poranas 3 an ac- 
count of the progress of the Trigonometrical Survey of India ; Hourly 
Observations on the Barometer in the Fortress of fcavita.dbdf>"’^j* 

Our readers will form abetter judgement of the nature and obje ^ 
of the Journal of the Asiatic Sucie^ from this sketch of its contents, 
than from lengthened detail. We must, however, more particularly 
attention to the Summary of Meteorological Observations made 
atCdeb^ in 1829, 1830, and 1831, drawn up, as we understand, 
by the e^^r, James Prinsep, Esq. F.II.S., os it contains die monthly 
anddicumal oacillations of the barometer and thermometer at Madras, 
Avn, Calcutta, Benares, and Sehanmpore, or at five places situated on 
an indmed plane between the 12th and 30th degrees of north latitude. 
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Wei have little doubt that the cultivatora of science in Europe will 
be greatly gratified by the evidence this Journal aflfords of the activity 
of the scientific men in India $ and that the work itself will prove 
highly valuable to them, adding, as it does so materially, to our stock 
of knowledge, more especially as regards that most interes^g portion 
of the world. 


LXV. Proceedings of Learned Societies. 

' ROYAL SOCIETY. 

1832. A PAPER was read, entitled On some Properties of 

Nov. 15. — Numbers in Geometrical Prt^reasion.” By Charles 
Blacklrwar, Esq. B.A. Communicated by J. G. Children, Esq. Sec. 
R.S. 

Nov. 22. — A paper was read, entitled "Account of an Improve- 
ment in the Machine for producing Engravings of Medals. Busts. See. 
directly from the Objects themselves, in which the Distortions hitherto 
attending such Representations are entirely obviated." By Mr. Bate. 
Communicated bv J. G. Children. Esq. Sec. R.S.* 

A paper was also read, entitled " An Account of the Construction 
of a fluid refracting Telescope of eight inches aperture and eight feet 
nine inches in length, made for the Royal Society by George Dollond, 
Esq. F.R.S." By Peter Barlow. Esq. F.R.S. 

The author has, in former papers read to this Society, pointed out 
the great variety of cases included under the general formulae relating 
to the operation of fluid refracting telescopes, and stated the difficulty 
of selecting, independently of experiment, the particular case which 
was likely to produce the best result. This subject is pursued in the 
present paper ; and the principles and calculations stated at length 
which the author has applied in the construction of the telescope 
which the Council of the Royal Society directed should be made by 
Mr. Dollond. under the superintendence of the author, in order to 
put these principles to the test of experiment, and to decide the ques- 
tion of the expediency of proceeding in the construction of a similar 
telescope of much larger mmensions. When the experimental tele- 
scope was completed, it wa.s found that its performance agreed in every 
respect with the computed results, as well in focal distance as in 
chromatic and spherical aberration. The arrani^ement of the lenses 
was such, that the corrections are all of them made in the transmis- 
sion of the light through the flufd. and by the fluid only. The author 
abstains from offering any remarks on the performance of this tele- 
scope, leaving it to those whom the Council of the Royal Society 
may appoint, to decide upon its merits. He concludes by expressing 
his obligations to Mr. Dollond, for the readiness with which he com- 
plied with all the suggestions of the author, and for the accuracy 
with which he has executed every part of the instrument, . ^ ^ 

• A notice of this improvement, by Mr. Bate, will be found in opr last 
number, p. 288.— Edit. 
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Bepcr't 'itptht ,Ci:/kne^,to the Anniherefli^ Meeting Cn St, Andtem'9 
‘ - • Day, 1832. ; . .' 

The Council nf the Hoyal Society jhuvo^ during the past ]^ear, used 
their most eiim^t endeavours to r^ijder tHe^ibrary ps effective for the 
"^Ur^es dfm|ence, as the means at'their disposal would enable them. 
Tli^have bera desirous., in pardculort ^6 make it os complete as pos- 
sible in all those departments of science^ which it is more especially 
the object of the Royal Society td cultivate and to advance. They 
have accordingly purchased^ with the advice of the Library Committee, 
such books as were more immediately required for these purposes, at 
an expense of about £1600. ll was evident, however, that the mere 
possession of these books by the Society would be of little avail to 
those who wished to use them, until they were arranged and cata<^ 
logued according to, some uniform and well-digested method. A 
Committee was therefore appointed to consider of the best plan of 
effecting this desirable object ; and to suggest measures for ob- 
taining a correct catalogue bf the library, arranged under such 
specific heads as were best calculated to assist the inquiries of all 
those who might resort to it for information. Various plans for this 
purpose were proposed and discussed : and it was finally determined 
that in order to insure uniformity of execution, the whole labour of 
compiling the new classed Catalogue, and of conducting it through 
tlie press, should be confided, though still under the superintendence 
of the Committee, to one person only ; provided a proper person 
could be found who was fully competent to so arduous a task, and 
also willing to undertake it. The Council have accordingly engag^ 
Mr. Panizzi, of the British Museum, a gentleman of great literary 
attainments, and conversant with that kind of labour, to undertake 
this charge j and have no doubt that he will accomplish it to the full 
satisfaction of the Fellows of the Society at large, to whom the pos- 
session of such a classed Catalogue as the one proposed, will be ad- 
vantageous in many ways, independently of its direct utility in refer- 
ence to the employment of the library. 

The whole of the sum at which the Arundel Manuscripts which 
have been exchanged for books, were vawd, has now been received 
from the Trustees of the British Museum, and the account with them 
is thereby closed. ^ 

The Council have also directed the printing of an edition of the 
Abstracts made by the Secretaries and entered on the Journal Book of 
the Society, of such papera as have been read to the Society and 
ordered for publication in their Transactions, from the year 1800 
inclusive, to the present time. They conceive that a collection of 
these Abstracts, which possess in themselves much intrinsic value, 
will form aft useful sequel to the Abridgement of the Philosophical 
Transa^O^S of which the public is alreMy in possession, but which 
does not extend to a later period than the end of the last century. 
This work will form two thick octavo volumes, one of which is now 
.completed abd ready for delivery to subscribers. The proof sheets, 
at the desire of the Council, were read over by Mr. Lubbock and .Mr. 
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Children, and no altorhtioni were matte except iaf ,of 

errors obviously arising fH>in iti|NcCora|e trkn'sc^ption. The CoaH^ 
have also directed a general Index to be made of the'contenta of t]b^ 
Transactions from the year J 82 1 to .^8^0' inclmdvdi ' ; * 

Documents relating to the perio<|o and hdighte of the Tidex hatdng 
been furnished to the Society, at the requeA of the Council, by favour 
of the Lords Commissioners of the" Admiraltjr, who have obligingly 
ordered these returns to be made from the principal sea-ports of En- 
gland, a Committee has been ap^inted for tire purpose of examining 
and digesting them, and for printing such of the observations or 
results as they may deem useful. 

The Committee for conducting the Meteorological Observations 
have been anxious to arrange a plan for insuring their accuracy, and 
increasing their utility. They find that standard instruments are 
much wanted for furnishing correct data in this department of science. 
Thin deficiency they are endeavouring to supply; and have in par- 
ticular been promised the kind assistance of Mr. Daniell and Dr. 
Prout in superintending the construction of a standard barometer of 
superior accuracy, on the indications of whicli they expect that tilib 
utmost reliance may be placed. 

The telescope, which the Council, with the advice of a Committee, 
had requested Mr. Barlow to construct as an experiment, on the 
principlea stated by him in his paper in the Philosophical Transac- 
tions, is now completed, and will soon t>e ready for trial. 

The Council have awarded one of the Copley Medals to Mr. 
Faraday, for his discovery of Magneto-Electricity, as explained by 
trim in his Experimental Researches in Electricity, published in the 
Philosophical Transactions for the present year. 

Oersted’s important discovery of the influence of voltaic electricity 
on 1 magnetic needle, was rapidly succeeded by a series of minor 
oned, all tending to establish the existence of an intimate connexion 
between magnetism and electricity. The evidence, however, of that 
connexion, resting, as it did, on the mutual influence of magnets 
and wires in which electric currents passed, and in the development 
or induction of rnagnetism^j^y electricity, was positive on one side 
only ; to render it concloaive, it remained to be shown that elec- 
tricity could be excited by magnetism : and this, by a series of ex- 
periments as simple as they are beautiful, founded,^ on a train of 
correct reasoning, Mr. Faraday ha.s happily accomplished. 

Although the Council consider that the discovery of magneto-elec- 
tricity fully entitles its author to the Copley Medal, they by no means 
limit the value of the papers in which it is detailed to this discovery, 
however important. Even the preliminary facts, as they fully esta- 
blish volta-electric induction, had they at the time led no furthel*, 
would have been of the greatest value; but they were In hands^tn 
which they could not long remain barren, and the expectation titey 
held out of important results yrta soon realized. Beyond the 
details of the discovery, the author rapidly but clearly establishes 
the laws according to which electric currcncs are excited by a magnet. 
He satisfactorily applies these laws to the explanation of « very in- 
teresting class of phenomena previously observed, namely, the reci- 
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procal action of magnets and metals during rotation. He at the 
same time establishes an important distinction among bodies which 
had long been considered as associated by phenomena common to 
them all ; and gives indisputable evidence of electric action due to 
terrestrial magnetism alone. An important addition is thus made to 
the facts which have long been accumulating 'for the solution of that 
mpst interesting problem, the magnetism of the earth. 

The Council have awarded another Copley Medal to M. Poisson, 
for his work entitled Nouvelle ThSorie de V Action Capillaire. In this 
work a great variety of problems are solved relative to molecular 
attraction, some of which had not before been attempted ; but the most 
remarkable feature of the work is, the conclusion which the author 
draws, namely, that the elevation and depression of liquids in capil- 
lary tubes are essentially dependent on the rapid variation of density 
which takes place at the surface of the fluid, and without which, 
according to the author, that surface would continue plane ; this is at 
variance with the theory givfn in the Mjecaniqfue Celeste, although 
indeed Laplace notices this change of density at the surface, as a 
necessary consequence of the action of the molecules upon each other 
(Supp., X. livre, p. 74.) The theorems and expressions of M. Poisson 
do not differ in form from those of the M^canique Celeste ; but the con- 
stants which are involved in these equations are not expressed by the 
game definite integrals. No difference ensues in the consequences 
which are deducible from them, because the law of molecular attrac- 
tion being unknown, it is impossible to arrive at the value of these 
constants it priori, or otherwise than by observation. 

M. Poisson has calculated the vertical and horizontal pressures 
upon a solid body plunged in a fluid ; the value of the latter doesuot 
a^e with that given in the Micanique Celeste, According to the ex- 
pression of Laplace the body might take a motion of translation : to 
this objections were formerly made by Dr. Young, and it will be noticed 
with interest that these objections are now confirmed by M. Poisson. 
The Council have awarded the Medal to the author, in order to testify 
the high sense which they entertain of the impprbuice of the researches 
contained in the work in question. 

After the reading of the Report the So^|^^ proceeded to the elec- 
tion of the Council and Officeni for tjhie^.emiing year, when the 
following wa^declared to be the list: — 

President .’"His Royal Highness tbh Duke of Sussex, K.G. — 
Treasurer: John William Lubbock, Esq: M.A. — Secretaries: Peter 
Mark RoMt, M.D., John George Childipn, Esq.— Fore^ StOrelary : 
Charles Konig, Esq. 

Other Members of the Council : Francis Baily, Esq. ; Captain 
Francis Beaufort, R.N. ; Mark Isambard Brunei, Esq. j Rev. Wil- 
liam Bbddand. D.D. ; Samuel Hunter Christie, Esq. M.A. ; William 
Clift, Rev. James Gumming, M.A.; Benjamin Gompertz, 

l^sq. iM6eeplti Henry Green, Esq. ; George Bellas Greenough, Esq. ; 
William George Maton, M.D.; Roderick Impey Murchison, Esq.; 
William Hadedine Pepys, Esq.; Stephen Peter Rigaud, Esq. M.A. ; 
Rev. Richard Sheepshanks, M.A. ; Rev. William Whewell, MA 
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LII^NiBAN SOCIETY. 

April 2, 1833. -^A pap^r Iras, reaii; entitle^^ '*On die Modlifea- 
tioos of ^tivation observ^le in certain 'Plants formerly r^erred 
to the Genus Ctac&otta.” Bj Mr. David Don, Libr. L.S. 

The aestivation of corolla b much more varied in monopepdoite 
than in polypetalous flowers, for, with the exception of a portion of 
the RutacecBt prbcipally from Kew Holland and South America, die 
imbricate form is found almost generally to prevail in the latter 
class. Among the monopetalous orders thd form of aestivation is a 
character of such high value as oftentimes to afford the only pal- 
pable distinction to the limitation of families; but the RuUac^ 
present a striking exception, examples of almost every modifi^tibn 
of aestivation being afforded by it ; and although among them u is a 
charatj^ter of less value, still it will be found materially to assist In 
distinguishing the genera of that extensive family. 

The genera enumerated and described by the author are Cm- 
€3iona, Cosmibuenaf Exostema, IlymmodictyoHt Luculia^ IHnckneMp 
and a new one, founded upon the Cinchona rosea of the Flora 
ruviana, which he has named and characterized as follows : — 

Lasionsma. Cinchone sp. Ruiz et Pawn , ' 

(kUyx 5-dentatu8. Corolla tubulosa, limbo 5-fida, aestivatlone im- 
bricate. Stamina exserta : fiamenta medio bsrbata : ai^ierap sub- 
rotundm, peltatasi biloculares: loculis basi solutis. iSfnpim bilo- 
bupi< Capsula bilocularis, medio loculicido-d'ehiscens ! pofyspeima. 
Se^a exigua, samgroidea. Arbor (peruviana) infloresce?^ pant- 


L. roseum. 

constitutes a very distinct genus, differing from Cinchona 
in its Imbricate aestivation, but likewise in the structut^ of 
jfns and in the dehisceuce of its capsule. So little has the ses- 
of corolla been attended to among these plants, that we find 
the presOnt genus included among the synonyms of Cinchona l$n- 
dfeUa in the JVboa Ger^^a et Species Plantarum of Profossor Kunfb. 

A — :i 1 C — on n few rare Scottish Plants, chiefly 
” By Mr. David Don, Libr. L.S. 

vhich bound the upper part of Forfor- 
, in the annals of British Botany, os aA 
ij^esting additions made to the Scottish 
'ir, the late Mr. George Don, of Forfar, 


April 16«>— Read^; 
from the Clova moi 
llie mountains 
shire, have long b( 
fording many of thi 

Flora, by the authorV , . ^ , , 

and which the discoveHifo^f more recent investi^ors have shown 
to be still far from being l^austed of novelties. 

The vegetation of Clova is remarkable for its comparative luxit- 
riatice, many plants of similar species being found of a more gigan- 
tic size than are to be met w«h on Ben Lowers,' Ben Netis, and 
Cairngorum, and in general they are foUnd at Aiuch lower 
tiona on the Clova range; which im^ perhaps sufficiently account 
for l^eir Increase in stature. 
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Lychnis alpina. ' 

This elegant little plant was first discovered by the late Mr. Don 
in the summer of 1795 ; and again accidentally met with in consider- 
able abundance by Sir John Ogilvie» Bart, in August last. Tlie 
specimens from Clova agree in every respect with those in the Lin- 
nsean Herbaruim. ^ The capsule in tnis plant is uniformly five-celled, 
but the thin partitions in toe advanced state are found occasionally 
pnrtially obliterated. 

Muloedium ALPiMUM. Sonchus alpinus of Linnaus. 

The late Mr. Don was acquainted with several stations for this 
plant ; and Dr. Graham's party found it in five difiercnt places, some 
of them being seven or eight miles apart. One or two of the sta- 
tions are fortunately quite inaccessible, so that the plant is not likely 
to be entirely eradicated. 

It is singular *hat of this, which is also a Lapland plant, there is 
no specimen in the Linnaean Herbarium ; the two so named are North 
American species, and apparently from the Upsal garden ; one of 
them being Sondius HorvianuSt and the other example (which has 
also the number of the Species Plantarum attached to it,) Sonchus 
mUatus of Lamarck, the Leucopheeus of Willdenow. Both these are 
uso species of Mulgedium ; and our late excellent President, misled 
by the number attached to the specimen in the Linneean Herbarium, 
has been induced to publish this last as the real dpinuSf substitu- 
ting for the actual plant the name of cceruleus. All these plants more 
naturally associate with Laduca than with Sonchus, only difiering 
from the former in the less attenuated apex of the achenia. 

ROYAi: ASTRONOMICAL SOCIETY. 

Dec. 14, 1832.— The following communications were read:— ^ 

I. Extract of a letter from Professor Santini to Professor JCvy, 
dated Nov. 23, 1832. Communicated by Professor Airy. 

M. Santini succeeded in making several observations of Biela's 
comet, which are given in the monthly notices of the Society. 

On his own observations and those of Sir J! Herschel, M. Santini 
observes : — 

<(lt is remarkable that its place should have been found nearly 
iatermediate between my ephemeris and that of M. Damoiseau ; 
from which it seems to follow, that the line of perihelion passage 
was badly determined in both, which is probably owing to the as- 
sumption of a constant orbit through the whole period, in tlie cal- 
culation of tho co-ordinates for the computation of the perturba- 
tions; and as, in May of last year, the com^ approached very near 
to Jupiter, a slight error in these co-ordinates may have had a 




dependi the return to perihelion. 

«{ bM^hsed carefully for Biela’s comet on several evenings in 
September, with the equatorial of this observatory, but I could not 
discover any thing that had tlie least resemblance to a comet. The 




telescope is one of Fraunhofer's, of three inches aperture, ai^ is 
very clear. I hear that it was observed at Rome bn Sept. 24, with 
a telescope made by Cauchoix, of eight inches aperture, and that it 
was extremely faint. I was absent from the observatory from the 
middle of October to the Slat, on whiph evenine I found it easily 
between the places given by* the two systems of elements, as you 
inform me SJr J. Herschel saw it in September. At Milan it was 
observed on Oct. 24. On the last evenings it was very faint and 
veiy difficult -to observe: in general, the least disturbance of the 
atmosphere extinguished it entirely.” 

II.^ Various observations mode at the observatory of St. Helena 
by Lieutenant Johnson ; consisting of, 

1. Stars observed with the Moon from March to July, 1832. 

2. Observation of the solstice of June 1832. 

3. Observation of the Solar Eclipse of July 27, 1832. 

HI. Investigation of a rule for clearing the apparent distance of 
the centres of the Sun and Moon from the e&cts of parallax and 
refraction. By Charles Blackburn, B.A., late R.M. College* 

In the Monthly Notice for May 1832 is given a formula of Baron* 
Zach for the solution of this problem. The metliod proposed by 
Mr. Blackburn is similar in principle, so far as it consuts in deter- 
mining the true distance by the application of certain correctiops 
to the apparent distance j but differs in the manner of obtaining me 
corrections, which are two in number instead of four. 

ly. Observation of the Transit of Mercury of May 6, 1832. 
Betide at Utrecht, by Professor Moll. 

The author first notices the observations made in Holland at the 
pneceding transits of Mercury in 1661, 1697, 1733, 1799, and 1802, 
6^ t^etk proceeds to state the preparations that were made to ob- 
present transit. A table contains the result of the obser- 

vations. 

** Evlto with such small powers as 6-1? and 76 of the achromatic 
telesc^lpes of Fraunhofer and Dollond,” Dr. Moll observes, '*IeouJd 
plainly perceive a grayish spot on the dark disc of Mercury. - As 
soon as 1 had perceived it, 1 asked my assistants whether saw 
any thing particular on Mercury. One of them instantly replied, 
'Do you mean the rohite spoi T On applying higher powers (as J 10 
and 180 to the 42-inGb, and 96, 144, 216, and 324 to the 6*feet,) 
the same appearance was always visible. Its periphery was not 
well Refined, but seemed gradually to sink from a grayiim white to 
the dark colour of the planet's disc. It Constantly appeared on’ the 
same part of the disc. 

After the observation, looking -in Schroder's //srmognspAic 
Pra^ents, 1 was much surprised to find that both Schroder and 
Professor Harding had observed a similar appearance during the 
transit of 1799. They even attempt a delineation of the object^ in 
which there are two separate spots. I cannot say that 1 saw imy 
thing resembling this, as it seemed tp me wd others that tfa^e vitu 
one grayish undefined spot on the black disc of Mercury. 

** 1 must not here omit the circumstance, thdt this gray spot was 

3 C2 
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most dearly visible when the eye^ hiiil faa3 some rest. On applying' 
it then to the glass, it'was most easily distinguished. 

‘ ’<The observers, at Or. Van Beek'e bouse saw nothing of this 
singular phsenoineTOa.’. 

observers state, tlfat iirfonner transits a coloured lighter 
i3ttg^<'jM^edf to surround the orb of Mercury on the Sun'a disc. 
AOTdrdkig to Plantade, an appearance of the sort wm seen at the 
|M9l8if^oT'l736. Flaugerbues saw the same in May i786, in Nov. 
iTS^jiiid 1799 . He calls ft an illuminated ring, un anneau lumineux, 
W^thing, however, of the kind is mentioned in Delambre’s account 
the transit ol|il799, nor in that of Messier of that of 1786. Pros- 
perm and Femer, however, apeak of it as observed during the transit 
of 1786. But the most circumstantial account of the phaenomenon 
is that of'Hardiog and Schroder, during the transit of 1799. They 
describe it exacMy as we saw It, both with the 42-ineh and 6-feet 
telescopes. A nebulous ring of a darlter tinge, approaching to the 
•ml^^colour, appeared to surround Mercury's disc. Near the planet 
the colour was darkest. Npw, what we saw, and Schroder and 
ibirdiog saw, is exactly the reverse of what is mentioned by Plaii- 
ts^kaha Prosperin. They talk of a luminous ring; we saw, or at 
IdkSt tl^ink we saw, a darker, more deevly-cokured tone mrrounding 
hderdue^. Ljungberg saw also a dark nebulous ring round Mer- 
( at Copenhagen, in 1809*. 

ition of Saturn by the Moon. Observed at Utrecht, 
•U and Mr. G. R. Fockens, 8th of May, 1883. 

^ "^TJCIFTF^® phsenomenon was observed at Leyden, by P ^f is ipy 
C;^ei|f|^k and Mr. Kaiser. * 

narks on the fifth Catalogue of Double Stars, cpmttfltin 
the Society, June 7th, 1833. By Sir J. F. W.Herjac^. 

VII. Stars observed with the Moon at the Royal Obseifvatory, 
Greenwich, in the months of October and November, 183^. ‘ „ 

VIII. Stars observed with the Moon, 'at the Cambridj^ Obser* 

vatory, in November and December 1838. - 

December 10, at 12» SI*" 53**86 Cambridge sidereal time, or 
igh im ggi’g Greenwich mean solar time, S Cancri disappeared at 
the Moon's bright limb. The limb was uneven, and the star seemed 
to run along one long Inountain slope before it disappeared. The 
time is uncertain two or three seconds* 

There was laid on the table, amongst other presents, a MS. copy 
of Dr. Halley's astronomical observations made at the Royal Obser- 
vatory at Greenwich, copi^ftom the originals by order of the Lords 
Commissioners of llie Admiralty, and % them presented to the 
Society. 

PHILOSOPHICAL SOCIETY OF CAMBRIDGE. 
MardSitl,~^A Memoir by theMarchese Spineto was read, con- 
tahung ob^ions to the chronological system of Sir Isaac Newton ; 
and reasons for prefeiring the%iore extended chronology, which is 

* Zacb. Mouatl. Corrct>p. vol. viii. 1803, p. 335. 
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suggested by the study- o^gyptiun ent^uUles^ . A^r the msetiiNr 
Dr. Jermyn exhibited Taiiflus Biitiqu|tiee« feiind in essooialjoii trim 
bones partly interred and partly deposited in urns, whicb have 'been 
discovered at Exning and Bartlow In this n^i^lfioiifhood.- 

Professor Sedgwick also gave an BccouDt»''Blustraledby di^inga' 
and sections^ of the geology of North Wales; He ftac^ thabl^. 
various traverses across Caernarvonshire and M^sra^thshirek it • 
ascertained that the strata of that ^strict are b^£ into ,, 

troughs,o£ which the antkUnal and synclinal lines eccnr alternately, 
and are all nearly parallel to the ** great Merionethshire anticlinal 
line.*' The direction of these lines is nearly N.E. 1^ N. and S.W, 
by S. ; and they appear to pass through the following points S'— 
(1.) Near Caernarvon; (2.) Mynydd Mawr; (S.) Gam Drws- 
y-loed; f4.) Moel Hebog; (5.) Moel Ddu; (6.) Betwto Pont- 
aber>glBS8-lyn and Criccieth; (7.) The Great Merioneth anticlinal j 
(8.) The west side of the Berwyns; (9.) The calcareous beds to te 
west ofLIanarmonFach. The bearing of these facts upon the gena* 
rol -views ofEliede Beaumont was noticed ; and it was observed th^ 
the approximate parallelism of the most prominent mountauKcliaAQia* 
of Wales, the Isle of Man, Cumberland, and the .South of SGO|laa4# 
corroborate the. justice of his theory up to a certmn point.irfd* 
though, on a wider scale, these apparently parallel striii^^i^ 
may be found to be portions of curves of small curvature. 

April 22.— -The following notice W Professor Miller^ 

At t(ie Oxford i||eeting of the British Association, fi 
Btimtil^ announced the discovenr of a series of fixed Ho 

S im formed by light that haa been transmitted throu| 

Ur. As it does not appear that Sir D. Brewster exiaS . . 
piroduced by any of the other coloured gases, 1 beg^i 
the Bilildiety O' short account of some experiments which I rbede 
conjointly with Professor Daniell, in the laboratory of King's Col- 



in these experiments the light of a gas-lamp, after having passed 
through a jar filled with the vapour to be examined, was made to 
converge to a focal line by interposing a tube filled with water. 
The line of light thus obtained was then vijewed through a prism, 
with the assistance of a small telescope attached to the prism, in 
such a position that the incident and emergent rays made equal 
angles with the first and second faces of the prism. 

When the air in the jar was slightly coloured with the vapour of 
bromine, the whole of the spectrum #ae seen interrupted by pro- 
bably more than a hundred equidistant lines; as the vapour became 
denser the blue end of the spectrum disappeared, and the Unes in 
the red part grew stronger. 

When the light was transmitted through the vapour of iodine, a 
series of equidwtant lines were seen exactly resembling those pro- 
duced by bromine;— a new and unexpected analogy between two 
substances which have so many otherproperties in common, 
density of the vapour of iodine did not appear to have any sensible 
effisct upon the visible extent of the spectrum. 

Chlorine extinguished the blue end of the spectrum without pro- 
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dacing any lines. The total abacnce of lines cannot, however, be 
inferred from our observations, as the apparatus was not very care- 
fully adjusted. 

Euchlorine produced a number of broad lines at irregular inter- 
vals in that part only of the spectrum which was extinguished by 
chlorine. . ' ■ _ ^ 

Lastly, the fapour of indigo was tried, but without producing 
any lines. The hear approach of the temperature at which indigo 
is decomposed to that at which it is volatilized, made it difficult to 
dbtain enough of die vapour to give a decisive result in this case. 

W. H. Miller. 


COMMEMORATION OF THE CENTENARY OF THE BIRTH OF 
DR. PRIESTLEY. 

Addresses delive,ed at the Commemoration of the Centemxry of the 
Birth of the Rev. Joseph Priestley, LL.D. F.R.S., regarded as the 
Founder op Pneumatic Chemistry, holden in Freemasons* Hall, 
London, March 25 , 1833 . ^ 

[In our lost Number we briefly noticed the Commemoration of the 
Centenary of the Birth of Dr. Priestley, giving the names of some of 
the patrons and cultivators of science who were present. We now 
redeem our promise of publishing a more complete view of die pro. 
ceedings, by giving a report of the addresses which were delivered on 
this interesting occasion.] 

At the commencement of the proceedings especially apfito fe riatg 
to the commemoration, William Barinoton, M.D. 
dent, addressed the assembly to the fo^owing effect ‘-' U • 
Gentlemen, — I am very desirous to have it distinctly unda^itoi^/ 
that I have not presumed to be your Chairman, on the preih^vtiie«<‘ 
morable occasion, in conformity either with my own in^nMibh, or 
my own judgement, but in compliance with the request' eST ‘several 
much respected friends of our Committee of Stewa^, whose 
widies 1 found it impossible not to comply. I therefore trust that 
you will have the kindness to make the necessary allowance; and -I 
am not without hope that my best endeavours, aided by your ^endly 
assistance, will effect the object of our present meeting to our endte 
satisfaction. 

Gentlemen, you must already be sufficiently aware that the object 
for which we arc now assembled is to commemorate die Centenary dt 
the Birtluif a very distinguished and highly gifted individual. Dr. Jo- 
seph Pribstlby, the prindped founder of pneumatic chemistry. I 
had the gratiffcatkm of knowing him personally, but not until he had 
himself, by die novelty and importance of his researches, become 
known to all the world. The principal founder of pneumatic chemis- 
try he ipjtoubtedly was, if not the' sole inventor ; for although it may 
be gr aw ^ d that he had, in a few isolated instances, been anticipated, 
yet I may venture to assert, v^ithout fear of contradiction, that, du- 
ring the period in which he was actively engaged in that department 
ox experimental science, he gave more evidence of original genius, 
eiphibitcd more novelty, made more numerous experiments, and ob- 
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tain£d more important and valuable results. Hian could be justly 
claimed on behiJf of ainy of faia cbtempoxaiies. 

To tiie correctneaa of this statement I have reason to expect that 
satiafiactoiy testimony will be given, in the course of the evening, by * 
B^eral friends present, whose authority on this subject will not be 
chsputed. If in estimatiDg' vifhat we owe to the discoveries of this 
most sagacious and sucpessful inquirer. I may be allowed to refer to 
the benefits which they have conferred upon mndkind in. reference to 
my own profession, I ihay ask what, before the time of Priestley, did 
we know of the constitution of the atmosphere, — of the ‘composition 
of water. — of the nature of minend S2)rings ? And w^ we not corn* 
paratively ignorant of the composition of metallic oxides, mineral 
acids, and many other of the most active articles of the Materia 
Medica ? 1 may also be permitted to rpmind you. that for the pur- 
pose of applying certain of the elastic fluids, or gases, to the treat- 
ment of pulmonic diseases. Dr. Beddocs, of the Cmvcrsity of Oxford, 
quitted his employment as piOfelSsor. to settfehimself at Bristol ; and 
that it was td the necessity of his requiring assistance in this pursuit 
that we are indebted for the additional light thrown on cliemical re- , 
search by the genius of the immortal Davy. Had oxygen gas alone 
been the fruit of Dr. Priestley’s investigations, the obligations con- 
ferred on our profession must have been indelible. Of this I might 
adduce a proof by referring to an occurrence, the particulars of Mrhich 
were made pubUc by myself in the year 1807 ; and as they may he 
considered not altogether irrelevant, I will, with your permission, 
briefly state them. 

'/{w persons, servants in a public-house in the neighbourhood of 
Aldermanbury, where I then resided, the one a lad of 13 years old, 
e man of 35. having gone to bed in a small room in which 
of lifted charcoal been left burning, were found the 
next morning m a state of complete insensibility. Tt|p lad had flillen 
on the floor, and appeared quite lifeless ; and ^ endeavours at re- 
suscitathm in his case proved unsucK^ess^. In the man some signs 
of life still remained. Before my arrival he had been removed into 
a large chamber, and a few ounces of blood had been taken from his 
arm. From these measures, however, no improvement h^ been ef- 
^ted. I found him still quite insensible ; his countenance pale, his 
respiration imperfect, his pulse sinking, his tongue protruding, and 
his -under jaw in a state of spasm. In this apparently almost hope- 
less state, it occurred that the most likely means of restoring vitality 
would be to produce artificial respiration, and at the s^e time to 
employ oxygen gas in place of atmoi^heric mr. Having by good 
fortune a portable galvanic trough at my command, and being promptly 
supplied by my friend. Mr. W^iam Allen, with the necessary quan- 
tity of oxygen gas. there was little or no loss of time in making the . 
experiment. Nothing could be more satisfactory than the re^t. 
At every applicatiixi of the galvanic conductor to the lower and an- 
terior part of the chest, a muscular spasm ensued, by which the chest 
was expanded, and an ppportunity was consequently given for the 
introduction of the oxygen gas with obvious eflfect. By a repetition 
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^utdcpntiixiiaiiiDe of this proceeding,, we had* the gratifici^diioiic^jtoy^ 
that our ^deavourB were oompletel 7 eucces^, the man Jjai^'ki 
end reator^ to health. ' 

Not'copaidertng myself at liberty to treqiass further oi) ypur ^e, 
1 hare dow, Gentleipen, to requttt that you will rise from yoiur seiUiS, 
and, in rererenllal sil^cef drink ** Tp the Memory of 'th. Joseph 
Founder of Fheumatic Chemistry.** 

The resident next c^ed upon the assembly to mUrlc'iA a sipiilar 
manner its respect for the memory of those other distinguished indi- 
viduals of our country who laboured with Dr. Priestley in the same 
fidd of science* and who have since also paid the debt of nature. 
The list, he observed, Would be long, — commencing with Blach, Ca- 
vendish, and Kirwan, and ^ending with WoUaston and Davy. ‘ 

The meeting wna^then oddfes^ as follows by Dr. Daubbny, Pro- 
fessor of Chemistry at ^xtord, whose name had been connected by 
the President with an ei^presanm of Respect for that University. 

In the name of the Universitypf Oxford, I beg leave to return you 
my best thanks for the honoidf you have done thkt body on the present 
occasion. I receive the toast with the greater satisfaction, as an evi- 
dence of the good feeling that subsists, and which I trust may ever be 
maintained, between men engaged in the common cause of discover- 
ing and of disseminating truth, whether they may chance to belong 
to the older institutions of the country, or to those whi(^ have more 
recently sprung up amongst us. I con assure ^bu, on 1ih» part of 
the University, that the same feeling is reciprocally felt towards 
you ; and that although we in Oxford^c considered to be more in- 
tent on training and disciplining the minds of youth for tiie fritmre 
reception of scientific knowledge than in inculcating the eCT 
any particular science, yet that for this very reason perhaps 
the more sens|hfe of the debt of gratitude we owe to each Indivi- 
duals as the one w4 are this day met to conunemorate, who acted 
as the pioneer in a new path of discovery, — fully aware that our 
theories and systems, however logical and ingenious they may be, 
would, without the assistance of facts brought together by the 
lahonn of these experimentaliats, tut^ out as baseless and as unsub- 
stantial, as are those of the ancients on matters of physics, whose 
writings amuse us in our closets. Neither ought an ecclesiastical 
body like ours to be unmindful of the services rendered even to the 
cause of religion by one in particular of Dr. Priestley's chemical dis- 
coveries ; mean that of the carbonic acid exhaled by animals being 
found to constitute the food of plants ,* — a discovery which, more 
periuqis than any other within the whole range of chemistry, is cal- 
culate to evince the adaptation of one part of nature to another, 
and which, ripened and confirmed as it has been by the subsequent 
researchea of Saussure and otheis, suggests to vs the means liy 
which tirit Creator preserves' to the atmosphere, unchanged, even to 
the end of time, that identical' constitution and those precise pii^ 
parties, whidi we know to be best adapted^ the wants of the ani- 
mal end the v^table creation ; ordaininpr^at every blade of grass 
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earned, the 'vigoi^us retention of roa^eiic poUiril;^ a^thihited* 
by .some of them, and the almost total absence of this'qu^ity 
in others, ‘may very easily be explained upon the principles 
already advanced; and perhaps it would only require that we 
should consider eppper and other fion-ferruginous metals td 
be still better ma^etic conductors tfian'spft iron, to reconcile 
the sudden and total disappearance of polarity in them to'tlie 
same principle, whether tlie exciung agent be magnetre or 
electric. , \ ^ 

1 have deflected a magnetic needle by an electric current 
traversing an ignited charcoal conductor, as was first shown 
by the very interesting experirpents.of-Mr. Kemp ; but as we 
are not aware of the total absence of. the magnetic matter in 
charcoal, the experiment is- iBCoho^ive, any further than as 
an interesting fact, which h^' nd' particular beaipng on die 
present discussion. ^ ^ 

The energies of ferruginous feteeft-o* magnets are invariably 
exalted by multiplying, to a certain extent, the number of coifs 
of conducting wire. My large electro- magnet, described in 
a former communication, requires twelve coils to accomplish 
its maximum of power (400 pounds). The general explana- 
tion of diis fact is, 1 believe, that one wire alone is incapable 
of traniMnitting or conducting the whole of the electric force; 
and therefore a multiplicity of conducting wires becomes” ne- 
cessary in order that the^iattery may be enabled to give a full , 
and complete display of its electric energies. And in order to 
accomplish this object the more completely, the extremities 
of ail the wires are brought as close as possible fo the voltaic 
plates. The wires of the large American magnet are even 
soldered to the plates of the battery. 

1 find, however, that although an addition of coils is attend- 
ed with an accession of magnetic power until a maximum of 
polarity is accomplished, it is by no means esseiilial that all 
those wires arrive immediately at the battery. A single cop- 
per wire may intervene between the coils round the iron and 
the poles of the battery without deteriorating the enei^ies of 
the magnet, which will still be displayed to a maximum, as 
decidedy as if the whole system of wires were soldered directly 
to the plates. ' [ 

My large electro-magnet is still capable of supporting its 
400 pounds, notwithstanding the electric force has to traverse 
six inches of bj^U-wire hejore it arrives at the coils ; and also 
six inches more^voia its quitting thfe coils till its arrival at the 
other pole of the Iwittery; — in all, twelve inches of single bell- 
wire. There is a however, to the dimensions of the in- 
tervening wires. ' Ifniy^y be too long or too thin, the magnet 
Third Series, Vol. 2. No. 11. May 1833. 3 B 
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will not display its maximum of power. With pretty stout 
bell-wire, and the length not exceeding twelve inches, 1 always 
succeed. The battery which I employ is a single pair of me- 
tals, sufficiently small to be placed in a pint pot. 

This novel and curious *fact is one of those which bears di- 
rectly on the subject in question, and in a theoretical point of 
view is of a most interesting .character. In practice, also, 1 
find that it is exceedingly useful ; giving a facility of manipu- 
lation so desirable in tqe management of very large electro- 
magnets, but which is not to be expected when all the extre- 
mities of the wires arrive immediately at the copper and zinc. 

The theory of polar magnetic lines which I have advanced, 
requires not two magnetic fluids, nor indeed is it favour- 
able to that doctrine ; .and if it' be not fatal to the circulating 
currents of Ampere, it' will at l^st require them to be in mo- 
tion in a great variety of. 'planes, which that distinguished 
philosopher never intended mey should pursue. It is possible, 
however, that electric currents are naturally attended with mag- 
netic polarity, independently of that which has been supposed 
to be excited in the wire ; but it is by no means so probable 
that the existence of magnetic polarity is universally due to 
the permanency of electric currents. Electric currents may very 
possibly, either directly or indirectly, magnetize the, terrestrial 
globe; but we have no reason whatever to believe that such 
currents are essential to give retention of polarity to ste^l. 

The introduction of polar magnetic lines into the theory of 
electro-magqetism would simplify the explanation of the phse- 
nomena, and reduce tiiem to the principles of mamietics ; and 
experiments may be shown in both sciences which are favour- 
able to such a conclusion, independently of any consideration 
that would reconcile to identity the electric and magnetic 
matter. 

If it can be admitted as an universal maxim in nature, that 
when one species of matter is impregnated with, contains, or 
is charged with another, the charged body must necessarily 
be of a grosser texture than the substance with which it is 
charged, or that the latter should be more subtle than the 
former ; then it is possible that the magnetic matter, which is 
the most subtle we are acquainted with in nature, may insinu- 
ate itself into the pores of the electric ; and the latter become 
charged with the former, as decidedly, under some circum- 
stances, as a piece of iron is naturally charged vi^ith them 
botL ' ^ . '■ 

1 shall not, however, on the present occasion, advance further 
into speculative suppositions of this Idnd, which, however 
curious they may appeal' in themselvf^ are perhaps not of 
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much interest in tlie present stage of our knowledge of physi- 
cal operations. 

[To be continued.] 


LXllI. Note on Mr. Potter’s Reply* By William R. Ha- 
milton, Esq. Andrew^ Professor of Astronomy in the Uni- 
versity of ' Dublin^ and Royal Astronomer of Ireland *. 

I^ROM Mr. Potter’s Reply, published in the April Num* 
ber of the London and Edinburgh Philosophical Magazine, 
1 collect some additional facts respecting his experiment of 
prismatic interference, which do not seem to have been stated 
in his first account of that experiment. In Mr. Potter’s first 
paper, the stress of his objection to the undulatory theory of 
light seemed to be laid on the observed direction of a certain 
deviation ; to which he opposed his calculated decrease of a 
certain hyperbolic ordinate. 1 showed that this observed fact,, 
of deviation in the observed direction (towards tlie thickness 
of the prism), could be accounted for by the prismatic aber- 
ration of figure, which changed the decreasing hyperbolic or- 
dinate to an increasing ordinate of a certain ouier curve. But 
1 was of course 4 ware that this prismatic aberration, though 
a cau'se^acting in the observed direction^ might not be ener- 
getic enough to account for the whole, or even for the greatest 
part ett the observed effect; and that whether aberration was, 
or was not, an adequate as well as a real cause (on the undu- 
latory theory of light), must depend on the comparison of my 
calculated rormuiie with the observed magnitude of the devia- 
tion, of which Mr. Potter had not given any measure, or even 
any estimate. 1 am happy to have been the means of indu- 
cing Mr. Potter to bring forward some additional testimony 
on this important point : and willingly admit, that according 
to this new testimony, there remains, after allowing for my 
suggestions, a large residual phenomenon. 

Dublin, April 13, 1833. 


LXIV. Reviews^ and Notices respecting New Books. 

Journal of the Asiatic Society of Calcutta, Nos. 1 , 2, and 3 ; with 
Plates. Calcutta, 1832. 

W E particularly desirous of calling the attention of our readers 

to this valuable monthly periodical, which we are afraid is by no 
means so well known in Europe as its merits entitle it to be. The present 
Numbers form the continuation of a scientific journal, published also 

* Communicated by the Author. 

3B2 



37i. Reviews, and ifotices respecting New Books. 

atcCftlfiutta, under the title of ** Gleanings in Science a work in- 
tended to contain a mixture of original communications and of extracts 
frdm the best scientific journals of Europe. From the abundance and 
importance of the original communications, the ** Gleanings in Sci- 
ence’* soon became as replete with novel matter os any other publi- 
cation of the same kind j and the success of the work was so consi- 
derable in India, that application was made to publish it under the 
auspices of the Asiatic Society. The request was' immediately 
granted, with the understanding that the permission was to be con- 
tinued as long us the publication should be under the charge of one 
or both of the Secretaries of the Society. Hence the change of title 
and present name. 

Under the modest title of ** Gleanings in Science," the first three 
volumes contain numerous and valuable papers on the Meteorology, 
Geology, Mineralogy, Zoology, Literature, and Statistics of India, to- 
gether with numerous chemical analyses of Indian products, and 
criticisms on works of science relating to India. We would particu- 
larly draw attention to the^papera of Messrs. Wilson, Herbert, 
Prinsep, Hodgson, Benson, Paddington, Everest, and Buchanan; 
many of whom are already well known to the European public. 

The first Number of the Journal " before us contains a paper by 
Mr. Wilsdn (^now Professor of Sanscrit in the University of Oxford,) 
on the contents of the Dul-va ; a memoir by Mr. Hodgson on the 
Native method of making Paper; an account of a new genus qfLand 
Shells, by Mr. Benson ; an examination of Minerals from Ava, by 
Mr. Prinsep ; un account of a new Bridge near Hyderabad ; a method 
of rectifying a Route Protraction ; a comparison of the Indus and 
Ganges ; a Summary of Meteorological Observations made at Calcutta 
in I8j!9, 1830, and 1831 ; an account of the Earthquake at Lahore in 
1831; with a notice of the Population of Allahabad. To these are 
added, the proceedings of the Asiatic Society of Calcutta, of the Me- 
dical and Physical Society, and of the Natural History Society of 
the Mauritius ; proceedings which are also noticed in the other 
Numbers. 

The other two Numbers contain memoirs of equal interest ; among 
which we may mention Mr. Royle’s papers on his collections of Na- 
tural History made in the Himalayan Mountains. &c., and on the 
Botanio Garden at Seharanpore; Mr. Benson’s remarks on the 
Antelope HodgsonH ; Mr. Wilson’s analysis of the Poranas ; an ac- 
count of the progress of the Trigonometrical Survey of India ; Hourly 
Observations on the Barometer in the Fortress of Cavita, &c. 

Our readers will form abetter judgement of the nature and objects 
of the Journal of the Asiatic Society from this sketch of its contents, 
than from lengthened detail. We must, however, more particularly 
call attention to the Summary of Meteorological Observations made 
atCalciiilta in 1829, 1830, and 1831. drawn up, as we Understand, 
by the editor, James Prinsep, Esq. F.R.S., as it contains the monthly 
and diurnal oscillations of the barometer and thermometer at Madras, 
Ava, Calcutta, Benares, and Seharanpore, or at five places situated on 
an inclined plane between thq 1 2th and SOtli degrees of north latitude* 
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We have little doubt that the coltivaton of tcience in Europfi will 
be greatly gratified by the evidence this Journal aflfords of the actifity 
of the scientific men in India; and that the work itself will prove 
highly valuable to tliem, adding, as it does so materially, to our stock 
of knowledge, more especially as regards that most interesting portion 
of the world. 


LXV. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

1832. A PAPER was read, entitled “On some Properties of 
Nov. 15. — A 1. Numbers in Geometrical Progression." By Charles 
Blacklewar, Esq. B.A. Communicated by J. G. Children, Esql Sec. 
R.S. 

Nov. 22. — A paper was read, entitled “Account of an Improve- 
ment in the Machine fbr producing Engravings of Medals. Busts, See, 
directly from thd Objects th^selves, in which the Distortions hitheffa 
attending such Representations are entirely obviated»" By Mr. Bate. 
Communicated by J; G. Children, Esq. Sec. R.S.* ' 

A paper was also read, entitled “ An Account of the Construction 
of a fluid refracting Telescope^of eight inches aperture and eight feet 
nine inches hv length, made for<the l^oyal Societ^by George Dollond, 
Esq. F.R.$." By Peter Barlow, Esq.f^.{l.S. * 

The author has, in former papers read to this Society, pointed out 
the great variety of cases included under the general formulm relating 
to the operation oT fluid iulfracting telescopes, and stated the difficulty 
of selecting, indepen'dently of experiment, the particular case which 
was likely to produce the best, result. This subject 'is pursued iit. the 
present paper ; .and the ^rin'ciple.H and calculation! stated at length 
which the author' has applied ip the construction of the telescope 
which the Council of the Royal' Society directed should be made by 
Mr. Dollond, under the superintendence of the author, in order to 
put these principles to the test of experimenlS and to decide the ques- 
tion of the expediency of proceeding in the i^onstruction of a similar 
telescope of mueh larger dimensions.,^;- When the experimental tele-' 
scope was completed, it was found that its performance a^ed in eve^ 
respect with the computed results, os well in focal dutance ds in 
chromatic and spherical aberration. The arrangement of the lenses 
was such, that the corrections are all of thefti Ihade in the transmis- 
sion of the light through the fluid, and by the*fluid ohly.' The author* 
abstains from offering any remarks on the j^rformance of this tele- 
scope, leaving it to those whom the Council of the Royal Society 
may appoint, to decide upon its iherits. He concludes bj^ expressing 
his obligations to Mr. Dollond, for the readiness with which he com- 
plied with fill the suggestions^of the wthor, and for the accuracy 
with which he has executed every ^art, of Jhe instrunvent. 

• A notice of this improveineut, by Mr. Bate^ will bo found in our last 
numbef, p. 288.— Enix. 
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Ueport of Ike Council to the Anniversary Meelinff on St, dndreu^f 

Day, 1832. 

Tub Council of the Iloyal Society have, during the paet year, used 
their most earnest endeavours to render theLibrary as effective for the 
pur}ioses of science, as the means at their disposal would enable them. 
They have been desirous, in parUcular, to make it as complete as pos- 
sible in all those departments of science, which it is more especially 
the pbject of the Royal Society.'to cultivate and to advance. They 
have accordingly purchased, with the advice of the Library Committee, 
such books as were more immediately required for these purposes, at 
an expensq of Hbout £1600. It was evident, however, that the mere 
possession of these books by the Society would be of little avail to 
those who wished fo'use them, uqtil they Were arranged and cata- 
logued according to some uniform and well-digested method. A 
Committee was therefore appointed to consider of the> best plan of 
eflecting this desirable object ; and to suggest measures for ob- 
taining a correct catalogue of the library, orranged under sudi 
specific heads lyi yvere best calculated to assist the inquiries of all 
those whonmight*resort to it fbr information. Various plans for this 
jiurpose were proposed and discussed : and it was finally determined 
that in order to insure uniformity of aaecution, the whole labour of 
compiling the n'ew dassed Catalogue^, and of conduotiag it through 
the press, should be confided^thbugh q,till under th^ superintendence 
, of the Committee, to one^rson only; provided a proper person 
could be found who was fully competent to so arduous a task, and 
also willing to undertake it. The Council^liave acoordingty enga^d' 
Mr. Panizzi; of the British Museum, a gentleman of great literary ' 
attainments, anti conversant with that kind of labour, to undertake 
this charge ; andliave no doubt that heavilt accomplish it to the full** 
satUfaction of the Felibws of the Socie^ at ]^rge,'towwliom»thc pos- 
session of sudi a classed Catalogue>as ^.pne proposed, will be ad- 
vantageous in many ways, independently of its direct utility in refer- 
ence to the employmen%X)f the library. » ' 

The whole of the sum at which the Arundel Manuscripts which 
have been exchanged fdr bodl^ were valued, has nqw been received 
from the 'Frustees of the Qyitim Museum, and the account with them 
ia thereby closed. 

The Ciouncil have also directed the printing of an edition of the 
Abstracts made by,l)jMe ^cretaries and entered on the Journal Book of 
the Society of {tapers as have been read 'to the Society and 
ordered for publication In their Trapsactions, from the year 1800 
inclusive, to thp p^sent time: Tlfey conceive that n cmlection of 
these Abstttcts, which possess in themsOlves much intrinsic value, 
will form useful sequel to the Abridgement of the Philosophical 
TraosafitioOB of whiph the ppblic is already in possessibti, but which 
does n^>xtend to a later period than th# end of the last century. 
This Work will "form r two tiiick octavo vofuines, one of which is now 
coinpleteil and ready^ for delivery to subscribers. The proof sheets, 
at the desire of the Council, were read over by Mr. Lubbock and Mr. 
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Children* and no alterations were made except for the correction of 
errors obviously arising from inaccurate transcription. The Council 
have also directed a general Index to be made of the contents of the 
TVansactions from the year 1821 to 1830 inclusive. 

Documents relating to the periods and heights of the Tides having 
been furnished to the Society* at the request of the Council, by favour 
of the Lords Commissioners of the Adrairiilty* who have obligingly 
ordered these returns to be made from the principal sco-ports of En- 
gland, a Committee has been appointed for the pur|xose of examining 
and digesting them, and for printing such pr the observations or 
results as they may deem useful. 

The Committee for conducting the Meteorologicaf* Observations 
have been anxious to arrange a ^an for insuring their accuracy* and 
increasing their utility. They find that standaiyl instruments are 
much wanted for furnishing correct data in this department of science. 
This deficiency they are endeavouring to supply; and have in par- 
ticular been promised the kind assistance of Mr* Daniell and Dr. 
Prout in superintending the cbnstruction of a ^indard barometer qf 
superior accuracy, bn, the indications of which they e.xpect that the * 
utmost reliance may be placed. 

The telescope, wnich the Council, with the advice of a Comiqittee* 
had requested Mr. B.irlow to' construct as an experiment, on the 
principles stated Iw him in hiq naper in the Philosophical Transac- 
tions, is now cqmpteted^ and vvip soon l^e rekdy foi; trial. 

The Counqil have awaMed one of the Copley Medals to Mr, 
Faraday, for his dnicovery of Magnet-Electricity, as explained by 
him in* his 'Experimental Researches in Electricity* published in the 
Philosophical I^raDsdi^ons for the present year. 

Oersted's importxmt discovery of the influence of voltaic electricity 
on a magnetic needle* was ra^dly succeeded by a series of minor 
ones, all tending tq establi^ the existence of an intimate connexion 
between magnetism and electrJcHy. The evidende, however, of that 
connexion, resting, as U did, on the mutual influence of magnets 
and wires in which electric currents pa-ssed, and in the development 
or.inductton oP.mugqetism by electricity, was positive on one side 
only ; to tender it conclusive, it remaihed to be shown that elec- 
tricity could be wftited by magnetism S and this, by a series of ex- 
periments as simple as thqy are beautiful, founded on a train of 
correct reasoning, Mr. Faraday has happily accomplished^^ 

Although the Council considcr'tbat the discoveey of magneto-elec- 
tricity fiiliy entitles its author to the Copley MfiOal, they by no means 
limit the value of the papers in which it is detailed to this discovety, 
however important. Even the preliminary facts,* as they fplty esta- 
blish volta-electrip induction* had they at the time led j|p fiirthw,* 
would have been of the |;reatest value f but they were in hands in 
which they pould not long remain bamfen, and the expectation they 
held out oT important results was soon realized. Beyonfl^ thb 
details of the discovery, the nutjior rdpidly but clearly establishes 
the laws according to which electric currents gre excited by a roagiaet. 
He satisfactorily applies these laws to the explanation* of « very in-'^ 
teresting class of phenomena previously observed, namely, the red- 
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procal action of magnets and metals during k’Otation. He at the 
same time establishes an impormnt distinction among bodies which 
had long been considered as associated by phenomena common to 
them all ; and gives indisputable evidence Of electric action due to 
terrestrial magAetism alone. 'Aq important additiqa is thus made to 
the facts which have long been accumulating for the solution of that 
most interesting problem, the magnetism of the earth* ■ . 

The Council have awarded another Copley Medal to M. Poisson, 
for his work entitled NouvelU Thiorie de I' Action Capillaire, In this 
work a great variety of problems are solved relative to molecular 
attraction, some of which had not before been attempted f but the most 
remarkable feature of ^ liie work is, the conclusion ^hich the anthor 
draws, namely, that the elevation and depression of liquids in capil- 
lary tubes essentially dependent on tbe rapid variation of density 
which takes, “fdace at the> surface of the fluid, and without which, 
accordingtb'.thelsutlior, that surtacewould.continue plane; this is at 
variance with the theory given in the Mecanitjue Ciloate, although 
indeed Laplace ifotices this change df density at the' surface, as a 
necessary consequence of the action of the molecules upon each other 
(Supp., X. livre, p. 74.) The'theorems and expressions of M. Poisson 
do not difler in form from those of the Mdcanique Cdlesie ; but the con- 
stants which are involved in these equations are not expressed by the 
same 'definite integrals. No difference ensues in the consequences 
which are deducible froih them, because the Ihw df nioleGular attrac- 
tion being unknown, it Is impossible toiirrive at Ifoe value of these 
constants d priori, or otherwise than by observation. 

M. Poisson has calculated the vertical and horizontlit pressures 
upon a solid body plunged in a fluid : the value'of the lattertloes not 
agree with that given in the Micanique Cileate, According to the ex- 
pression of Laplue the body mights take a Inotion 'of translation : to 
this objections were formerly made bjrDr. Voun&^nd it will be noticed 
with interest that these objections are now confirmed by M. Poisson! 
The Council have awarded the raedal'to the author, in order to testify 
the high sense which they entertain of the importance of the researches 
contained in the work in question. 

After the reading of the Report the Society proceeded to the elec- 
tion of the Council and Oificcnt for the ensuing year, when the 
following was declared to be the list:-— 

Pruident: His Royal Highness the Duke of Sussex, K.G. — 
TWasurer .• John William Lubboclf, Esq. M.A. — SeerelarteM s Peter 
Mark Ro^t, M.D., John George Children, Esq. — Foreign Steretary : 
Charles Konig, Esq. 

Other Members' of the Couneil,\ Francis Mily, Esq.; Captain 
Francis Beaufort, R.N.; Mark Isombard Brunei, Esq.; Rev. Wil- 
liam Buckland. D.D. ; SamUel Hunter Christie, Esq. M.A! ; William 
Clift, ; Rev. James Cumming, M.A. ; Benjamin Gommitz, 
E8q.j^ib8eph Henry Green, Esq. ; George Bellas Greenough, Esq. ; 
Wimam George Maton, M.D.; Roderick Impey Murchison, Esq.; 
William Hasledine Pepys, Esq.; Stephen Peter Rigaud, Esq. MA, ; 
Rev. Richard Sheepshanks, M.A. ; Rev. William Wbewell, M.A. 
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that i»Q owe that hoAoui) aolely to our beii^ establuhed in the town 
which was the lesMeece of the great vian the centeo^ of whose 
birth we aie thii.hveilingkmct to pelebnite. I am afraid we cannot 
claifai h*”* for our^fbaiK^V but>l,haVe po doubt that the. Instituticni 
owes its oi%fin to/tbot at^ntiOt^ to sd^tific puniiits which hn4is^ 
eoreriea proditced amoogiour towhamenr * ^ ^ 

We have heasd meat interestix^ accounts of the merits of Dr. 
PneaUey : 1 wilt not ea^them eutogyw--«imple*tnith.iseuli^ eim^ 
when spoken of such a man. WiU you me to deviace alittle 
firom tl^chemical view ofthe sub^ect^ Wldle^Dn ibaid^ 

near BitmingdiAin* another very eminent maivtvi^ rqeid^t |^rei tho 
late Dr. iWri and though tb^ wna<p repuji^n betw^ihn tn^ 
great men on some subjey^tst yet the attrac^o]^ Of "lofdfed g^us 
oveieame all those feelmf^ and they were friends aifd/dnociates 
amid all the tumults ol^aity. Dr. fW stood forward ^he adro** 
cate of Dr. Priestley when he thought he was treated; he 

stood forward to reprobate those who designed to 'dammed the cha- 
racter of an ii^uted man. 1 think I shall not displea^ this company 
if I topOat a very few aentencea from an eulogy which Dr. Parr puh*- • 
lished in the year 1792 on the chiuacter of Dr.*lPriestley. After de- 
tailing the ^lodes of attacking Dr. Priestley’s principles, whiq^ had 
lieen adopted 1^7 his* opponents, he points out what would have been 
justifiable' modes of attack; and he concludes with Saying, **Let no 
one depreciate the acquirements o£||r. Prinstfoy ; — ^Ihey are numerous* 
and almost without parallel. Let no one ridicule his talents, fiw thpy 
are superlatirely great. Let no one vUjpfy^s merits, for they are cor- 
rect witfiout fiusterity, and exemplary without ostentation, because 
they pidsent to a common observer tJie innocence of the hermit and 
the simfdxcity of the patriarch; and on the basis of philosophic truA 
you «»n at once disemrn the solid edifice of virtuous character.^” This 
eulogy is marked with the peculiar characteristiqpof Dr. Parr's style* 
and many persons may admire it on that account; but all will ullosr 
that it was deservedly^ merited Jiy tiie intdlectual and moral qualiries 


of Dr. Priestley. 

There was another and a solemn occasion on which Dr. FUn came 
forward to honour the character and the memory of Dr. Priestley: 
he composed the inscription which is placed on his tomb, and it must 
gratify the feelings of Dr. Priestley’s friends, and afford great satis- 
faction to his admirers, that this is the testimony of a man who was 
fully capablajof appreciating Dr. Priestley's talents, and who at the 
uBinfl rime wi^ the most unexceptionable judge^of his merits. 


•* Prosperity to the Society of Arts, and the health of Arthur Aikin* 
Esq.” having been proposed, Mr. Aikzk addressed the Meeting to the 
following OTebt..' . * 

I assure yon that it was quite unexpected by me to receive the 
honour which you have done me in drinking my health in conncxioii 
with the Society of Arts. The only connexion which I cot duita 
withThq business of thia day is the circumstance of my having beeil 
a pupil qf Dr. Priestley, whoso iUustrior.8 diaraoter OTd memory we 
Third Series. Vol. 2. No. 11. 3ffly 1833. 3 E 
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•re now met to celebrate* 1 conuder it to be one of the most for- 
tunate circumstances of my life that I was a pupil of that eminent 
man; and indeed I may say that my &ther before me was also a 
pu£til of his. It is rather a rexdarkable* circumstance that there are 
two gentlemen present. Dr. Bostock and mysdf, who were pupils in 
fl^e some class, and that our fathers were pupils likewise. I trust 
we have benefited by the idstmetionB we received from that very 
eminent teacher of eiq>eritncnta^ philosophy. I can truly say, the 
qrcumstance of my life which more than any other I liave the pleasure 

lookii^ buk ujpdn'wasi the great satisfaction I had in being em- 
ployed in assisting Dr. F^iestley in lus laboratory when he removed 
from Dinhingham to Hadmey. ' 

The naipe'of •Tohn Tatlob, Esq., been similarly associated 
witjx that jof the Sibeatonfon Speie^of Ci^ ^giheers, the assembly 
was addressed as follows by that gentletbifin 

In noticing.the Society with which you have done me the honour 
of coupling my name, I sh^ll have, to» introduce to ^our notice the 
names of many of the associates of Dr. Priestley. Xhe Society of 
Civil Engineers, which bears the name of Smeaton, was founded at 
a tin^ when general improvement was rapidly extending. Soon 
after the year 1760, when canals began to spread oy4r the kingdom, 
and when many uSefol arts were put into motion. Smelfton? the great 
founder of that Society, proposed^t^e formation of this association for 
difcusaing subjects of prac^cal ush and scientific interest. When 1 
mention ^e names of 6ome''of ,the members of that Society, you will 
find there were many whose minds were congenial ]pth the* views 
which iDr. Priestley entertained. The Society originally included 
those of Smeaton, James Watt, Priestley, Whitehurst, Bbolton, 
Rennie, Mylne, and Jessop : these were the professional engineers 
that were amongst>^e first members of the Society. To these were 
afterwards added, as honorary members, gentlemen who took an in- 
terest in the nature and objects of t^ Society» — Sir Joseph Banks, 
Captain Huddort, Dr. Hutton, Ixjrd Morton, Kamsden, Troughton, 
and Sir George Shuckburgh Evelyn. Tliis Society began with small 
mean^ : and I may also notice that, with the exception of the Royal 
Speietj^it was the only one which Dr. Pri^tley belonged to in Lon- 
don. ^e evenings were spent in the discussion of some interesting 
ptd^ophical questions. Ilie Society has continued to enrol several 
dts^Dguished names, such as Chapman, Mylne, Rennie, Walker, 
Jessop, Jaidine, Stephenson, Giles, and Cubitt; and we have, as 
honorary members, Davies Gilbert. T^ughton, Dollond; Wa!tt, Ewart, 
dbantr^, Babbage, Colby. Baily, Beaufort, and Seppings, vdth 
oflier men known to the scientific world. With siich associates, 
and like Dr. Pvrestiey's, which had a peculiar tendency 

.tokevan^hing tluft was practically useful, — ^for I flunk that if we go 
tbrob^pThis most brilUant discoveries, we shall always find him taking 
plai^ ai^ 'practical views, and inquiring to what useM end&ey'tnight 
be ^bsplcq^ for the ^6d of mankind, — with such men, 1 say, it was 
no wondiCT th^ his attention was directed towards experimental phi- 
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loBophy. In the history of hb life it w said, that coming Jjd&doil, 
as was his custom, a month every year, his ai^uainlance widi 
Watson, Dr. Price, Mr. Canton, and Dr. Franklin commenced admut 
1766 ; then his first attempts at experimental philosophy began;' 
I think, however, there is evidence of his attachment to experimental 
philosophy much eslrlier. I was looking this morning at a letter 
which Dr. Priestley wrote to my giandfiither respecting two of his 
first pupils, my late revered unde, and the father of my Mend at my 
left hand, Dr. tUgby, and I find ^t he particularly mentions in that 
letter that out of s^ool hours he directs tiie 'attention of his pdpils 
to natural philosophy as an amusement, and .that they have the Use 
of his library and apparatus for this purpose, and Were engaged in 
experiments. 1 also find that when it was proposed he should be- 
come a tutor at the Dissenting Academy at Warrington, the deport- 
ment assigned to him was thatof languages : then r^resented that 
he should have been more gratified to have undertaken ^t of natuful 
philosophy. He however went to Warrington, and became Professor 
of languages ; he taught Hebrew, Ghreek, Latin, French, and Italian ; . 
ho lectur^, I believe with distinction, on civil law : some time after 
that he contrived his Chart of Biography, and subsequently his Chart 
of History, which, I believe, are the types of everything of that kind 
which has c^oe been produced. Dr. Priestley, besides all his other 
studies,»^^,j^ astronomer, though we do not generally know him 
in that ^pajuty. He was applied to to ^company Captain Cook as 
astronomer in Ids second voyage round the world ; some objection 
was raised, however, and it was given to Dr. Foster, who was also a 
tutor at Warrington. On tins occasion. Dr. Priestley, with his usual 
candour, says, ** It is given to a man fer better qualified than myself, 
as I know W little of natural history, though 1 think I could have 
worked myself up to the point had it been necessary.’' 

With such men as Smeaton, and Watt, and Whit^urst, it w^ Apt 
unlikely that Dr. Priestley’s attention should be turned to thet IlAe 
of science which he afterwards pursued with so much success. lii 
his visits to London he became more acquainted with scientific men, 
and was excited to the pursuit of natural philosophy. His industry 
was most extraordinary ; and, as an instance, I may mentvm that 
he proposed to Dr. Fnmklin to write a history of electii<^< Ibr. 
Franklin approved the plan, and offered to fiimish the todks neces- 
sary for the puipose. In less than twelve months he sent Dr. FVadklih 
a printed copy of the work. He lectured during that year five hoiiliB* 
a day ; he made the experiments fer that work, finished the drawing 
for it, and he apologizes in one of his letters for its being one di 08 
most hasty productions. The work maintains, notwithstandmg,. 'a 
venr bmh rmrd among those who follow that science.^ 

Dr. niea&y had a particular aptitude in turning his kimwled|P 
to uaefol purposes. In executing tiiis very work, he perceived 
in the representation of apparatus all former delineations were uU- 
couth and unpleasant to look at. He examined into the dause, 
found that the defect was in the perspective, and, setting to work, 
studied Dr. Brook Taylor on the subject. Now, we mow wbat 
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it is to wade through such an elaborate and abstract work; but 
Dr. Fk'iesiley applied himself to the task, learned the art, and applied 
it successfully ; and, what is more, gave to the world the dearest 
treatise on pmpective which has been seen to this day. It contains 
not only a perspicuous account of all that was known up to that time 
on the subject, but he actually gives a new method of delineating 
any object correctly with common instruments, and fully describes it 
in a few pages, so that no man can misunderstand it. 

Dr. Priesdey’s attention to tiie useful application of knowledge 
may be traced in other instances. At Birmingliam a process of gild> 
ing buttons was common which was exceedingly destructive to the 
health of the workmen; the process of amdgamation was gone 
through over a common fire ; the atmosphere was thereby impreg- 
nated with mercurial fumes, and the consequence was that the lives 
of the people srere shortened. Dr. Priestley saw at once that this 
might be altered, and invented a most simple plan for the purpose, 
by which not only the health of the workmen was ensured, but the 
quicksilver might be saved,\ind thus a great mconomy introduced in- 
to the manufiicturc. 1 saw an apparatus of this description which was 
erected under the direction of Dr. Priestley himself, and so comidetely 
has it answered, that the manufacturers have generally adopted it. 

There was another instance in which he regarded ^e useful ap- 
plication of scientific discovery. He discovered that water might be 
artificially impregnated vidth carbonic acid gas. He thought Ibis 
might probably be beneficial, particularly in long voyages, as a re- 
m^y for the sea-scurvy, a disease then much felt. He instantly 
stated his views to the Lords of the Admiralty ; they referred him to 
the College of Physicians, who gave attention to the subject, and 
encourag^ Dr. Priestley to proceed, to determine the best process 
for the puxpose. Ihe rcault was highly favourable ; and then, as 
was Ids uniform practice, he communicated to the world all he knew. 
He therefore published, in a sliilling pamphlet, the result of his ex- 
periments and discoveries in fixed air, and described the mode in 
which it might be thus employed. 

In hie preface to this little book, he says, ** If this discovery (thougli 
it doth not deserve that name,) be of any use to my countrymen and 
to mankind at large, I shall have my reward. For tliis purpose I 
have made the communication as early as 1 conveniently could since 
the latest improvements I have made in the process, and I cannot 
4idp expressing my wishes that all persons who discover anything 
that promises to be generally useful would adopt the same method.” 
He does not arrogate any merit to himself for this discovery ; he at- 
tributes to Dr. Bl^k the investigation of substances containing fixed 
air ^ to Sir John Pringle the observation that putrefoction was checked 
by femmptUtioa ; to Dr. Macbiide the discovery that the efifect thus 
prodiiccMWas by the fixed air generated in the process : he attributes 
to Dr;;-I3n9wnrigg the discovery that Pyrmont and other mineral 
wateCB contain this air ; and to Dr. Permit some experiments on its 
medical uses. There is nothing that is contained in Dr. Priestley's 
book which he claims os a discovery, except that, by accident, be 
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says, he found that water might he impregnated with earbonic add 
gas : he supposes this may be useful, and therdbre he gives freely to 
die public the result of lus inquiries. 

Perhaps, after all, one of the most extraordiiuiry features in die 
character of Dr. Priestley was the unexampled industry with wldoh 
he pursued the numerous subjects that came under his observation. 
It is really surprising that a man who was engaged in deep read 
theological and metaphysical research, who taught languages, who 
gave instruction in civil law, who illustrated perspe(^e and other 
useful arts, and attended to astronomy, should be able to do all this, 
and conduct the numerous experiments which were requisite during 
die progress of his History of Electricity and that of the Disco- 
veries relating to Vision, Light, and Colours, both being elaborate 
works, requiring immense labour and diligence. Add to these the 
subjects which have been so well noticed by diose who have preceded 
me at this meeting, all pursued with a ti^y philosophic spirit, and 
with a single-minded purpose of being useful to the world ; and we 
must consider it as a noble example of industry, and one which i^ 
calculated to inspire emulation in those who engage in similar pur- 
suits, and to excite respect and gratitude fur the memory of one who 
so ably led the way in the field of discovery and usefulness. 

Dr. Roewc, Sec. K.S., on the part of the Zoological Society and 
himself, delivered tlie following address; — 

As you have done me the great honour of mentioning my name in 
connexion with the Zoological Society, of wliich, I must confess, 1 
am a very imworthy member, I beg leave to return, in the name of 
, that Society, our most grateful acknowledgments for the compliment 
you have paid us. It is quite unnecessary to adduce any argument 
to prove that the foundation of till zoological science must be laid in 
correct views of the physiology of animals. As cultivators of that 
science, we certainly owe a large tribute of gratitude and respect to 
the memory of Dr. I*riestley, whose discoveries have contributed «o 
largely to ducidate one of the most important of the animal functions, 
namely, that of respiration. It must be acknowledged by every per- 
son who has attended to the history of physiology, that, previous to 
his time, physiologists were in a state of the most profound ignorance 
with rega^ to the real nature and objects of that function: the only 
notions entertained were those of accounting for the phenomena on 
mechanical principles; and, if we except Mayow, no person had an 
idea that they were of a chemical nature ; but Dr. Prii^tlcy, by the 
discovery of oxygen, and more particularly of its disappearance during 
its passage through the lungs, and of the evolution of another gas, 
threw gp-eater light on the theory of that function than it had ever 
received before, and cleared away the obscurities which before pre- 
vailed. And it is very remarkable that the results which he attained, 
instead of being invalidated by subsequent experimenters, have been 
corroborated by every person who has examined into the subject I 
may iq)peal to a gentleman whom I have the pleasure of seeing at 
this table on the present occasion, Mr. Pepys, who has contributed 
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very largely to tiie knovrledge we at present possess on tliis subject; 
and also to Dr. Bostock, who has also given his attention to that 
function: — I am sure they are ready to confirm what 1 have now 
stated. ' I think, therefore, that the discoveries of Dr. Priestley on the 
snfcgect of respiTation may be regarded as among the happiest efforts 
of his penetrating genius, inasmuch as they have contributed to 
establiBh and fix correct views of that function. Every cultivator of 
natural history must feel that Dr. Priestley is entitled to his warmest 
gratitude; and when we consider the great multitude of subjects 
connected with science which have derived advantage from the labours 
of Dr. Priestley, I think we may consider his name as reflecting honour 
upon our country, os holding out a bright example for the imitation 
of posterity, and as fully justifying the enthusiasm which 1 rejoice to 
see animates this assembly. 

" Prosperity to the British Museum** having lieen associated with 
the healtii of J. G. Children, Esq., Honorary Secretary to the Com- 
mittee by whom the prelimifeary measures for the Commemoration 
had been conducted, Mr. Cuildben addressed the meeting nearly in 
the following words: — 

I am not exactly aware what immediate connexion there is Imtween 
the British Museum and Dr. Priestley, except that his volumes form 
one of the greatest ornaments of our library. 1 beg leave, however, 
to return my thanks for the honour you have done the Trustees and 
Officers of that establishment, and for the compliment you have j^d 
to me, as Honorary Secreta^ on the present gratifying occasion. 
The laboiurs of that ofiicc, which 1 am highly delighted in fUling, have, 
through the kindness of many gentlemen interested in this meeting, 
(especially Mr. Taylor,) been of the lightest kind ; but were it pos- 
sible that such duties could have been irksome, your approbate 
would be ample compensation. But 1 must not omit this opportunity 
of paying my tribute of respect to tiie memory of the Philosopher, the 
hund^th anniversary of whose birth we are this day assembled to 
celebrate. My honourable fiiends who have already addressed you, 
have alluded with equal ability and eloquence to a variety of sub- 
jects to which the labours of Dr. j^estley were directed. 1 beg 
leave to call your attention to those which he devoted to electricity. 
A science so abounding in brilliant pheenomena could not fail to ex- 
cite the strongest emotions in a mind like that of Priestley: who not 
only fully appreciated the importance of the discoveries already made, 
but with an almost pro^etic spirit seems to have anticipated still 
more important results reserved for a future period. 1 will not under- 
take to quote his exact words, — but, in ^e History of Electricity 
which has been justly eulogized by Mr. Taylor, — and it is impossible 
to aonot^ a more valuable history, one more perfect in its arrange- 
ment, minute, and yet not tenons, — ^in that work be says, ** By 
puiBiiii%'t^ new light, the bounds of natural science may possibly 
be e:|feriided beyond what we can now form an idea of: new worlds 
may open to our view, and the discoveries of Sir Isaac Newton him- 
self and all his cotemporarics be eclipsed by the labours of a new 
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set of philosophers in this nev field of speculation.” And he adfls a 
little fiirther: ** What delight would it a&rd to a modem electrician, 
to exhibit, were the thing possible, some of his principal eiqperimentB 
to Sir Isaac Newton !” And here I may be allowed to adc, Ifiin tlw 
estimation of Dr. Priestley, it would have excited admiration in the 
mind of Newton to witness the powers of the Leyden phial, or the 
repetition of Franklin's daring experiment, what would he himself 
fed at tiie progress which his ^ling science has made in lat» times ? 
With what ardour would he behold the electric fluid deprived, of its 
fugacious and impetuous character, and rendered the obedient servant 
of our will by the sagacity of a Volta ! How would he rejoice to see 
the strong analogies that exist between Electricity and Magnetism, 
extended and confirmed by the discoveries of (Ersted ! — and, finally, 
if not their tdniriVy, yet (as has been well expressed in a very recent 
work,) that they are merely ** difFerent aspects of the same agent,” 
proved, beyond dispute, by the incomparable researches of our own 
highly gifted countryman [Mr. Faraday], the second ''child and 
champion” of that noble Institution in whose bosom and at whose 
hand a Davy found that protection and assistance which enabled hin} 
to triumph over the most energetic attraotions of matter, to disarm 
the fire-damp of its terrors ; and, in a word, to raise an imperish- 
able monument to his own and his country's glory 1 But to return 
to Priestley:-—! shall not enter into a detail of all that he accomplished 
in the sciehce; but two happy applications of electrical agency to 
chemical rete^h I must not pass over in silence ; since, though 
Priestlefy 'did not lunudf pursue the path he* marked out to its 
exteht, it conducted others to results of primary importance. 1 allude 
to his Recoveries of the formation of an acid, when electric sparks are 
taken for some time in confined portions of common air ; and of the 
great increase of volume which ammoniacal gas experiences when 
'rittdtarly acted on. The first fact led Mr. Cavendish, as you know, 
to the successful investigation of the composition of nitric acid'; and 
^ little more than the mere repetition of the second experiment, 
BerthoUet effected the analysis of ammonia. It would be impertment 
in me to think of detaining you longer; for what more could I say 
of Dr. Priestley tliat you do not already know and acknowledge ? 
My feeble eulogy can add nothing to his fame; it is as immortal as 
his labours were multifarious"': <nnd to him, mutandia, may be 

applied what was said of a celebrated literary character, " NtUlwm 
/ere sctentia genus non tetigit, nullum quod tetigit non omavit,'* 

Tlie name of W. H. Pepts, Esq. was next associated witii jthe 
toast "Prosperity to the London Institution,” when the company 
were thus oddres^ by that gentleman : 

I return you my most grateful thanks for the honour you hAve 
conferred upon me. I feel it as a mark of your esteem, which 1 
shall remember as long as my days continue. The conqumion and 
friend of Davy, with whom I have passed many cheetfiil and. faiqqiy 
days, I stand before you as a lover of chemistry, with a desire of 
promdting that science by every means within my hwnUe power. 
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In reverting to Dr. Priestley, allow me to say tiiat it was he who, in 
the early period of my life, brought me'to consider the nature and 
the properties of the gases. It was from hhn, from reading his 
bool^tbat I first formed the apparatus and the arrangement of my 
Qwn lalx>ratiOiry:< I was delight^ with the simplicity of his appa- 
ratus, because I found in it so much facility a^ assistance. If I 
want^ hydrogen, or oxygen, or any one of the forms of gas that 
are useful in tlie laboratory, by Dr. F^estley’s apparatus I was put in 
possession of it. It will always occur to any mind that loves science 
that certain improveinents may be brought forward in arrangement ; 
but the simplicity of Dr. Priestiey’s laboratory engaged the attention 
' oi all. His pneumatic trough, his arrangements for the preparation 
of every gas that 1 coHj^ speak of, were simplicity itself. It is true 
there may be additions^E^ade to the comforts of a laboratory, but, at 
the same time, the foundation was laid by Priestley ; and I always 
think of his experiments with pleasure. As science advances, different 
improvements may take place : man is not contented with any ope- 
rations, or any experimental researches, unless he attains to some 
sort of perfectiem in them. If wm look with discerning eyes on the 
transactions of society, 4 Qver 3 rthing 'shows us that man is an im- 
proving being ; — that he is always going on from one thing to an- 
other, in the discovery of what is useful and necessary, ' Man is one 
of the humble instruments in the hands of Divine Providence for 
showing forth the wonders of His works ; for, aftar all, what are we 
and the best results of our researches intended foir^ but lo bring out 
His great truths, and* show His power, and‘ Hte' bscefidiney ? — 
and he, perhaps, who is the best observer is the best Woishippet. I 
return you thanks for the honour you have shown me iU' coupling 
my name with that of the London Institution. I Oertainly did take 
a very active part in the formation of that usefiil establisliment ^ 
perhaps no man ever gave more of his attention to any' object- 
than I did to that ; and 1 trust I shall always feel a Measure in 
doing what may be within my power to forward the interests of 
science. 

Xhe meeting was subsequently addressed by the President, to the 
following effect : 

It must be to all of us a source ^ gratification that we have on 
the present occasion the company of the grandson 6f the distinguished 
individual on whose account we have tliis day assembled, 'ibe feel- 
ings of this meeting with respect to his grandfather, his descendant 
wuL BO doubt^ exceedingly pleased to witness. I have no doubt, 
therefore, timttyou will cord^y unite with me, if it were on no 
other account ^n with reference to his worthy grand&ther, in 
dxmkxng with me his health uid prosperity. I therefore propose 
the heatih of Mr. John Finch. 

Mr. Fibcs ^turned thanks in the f(dlowing words : 

Gentiemenj J can truly say that this is the happiest day of my 
life; for 1 have now heard commemorated, in the addresses which ' 
have been made ta you, the merits of my grandfather. ' I cordially 
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tender to you my thanks for the honour you have confeiTed upon 
his memory. His career was, in some respects, that of every person 
connect^ with science. In his youth be had to struggle with many 
difficulties. In bis advanced age his love for science was more ad- 
mired, for science itself was more appreciated. In the United States 
of America I have seen the mansion in which his life rolled peacefully 
on. There he would have been perfectly happy, if he could have as- 
sembled around him some of the friends of the former years of his 
life, whose society would have delighted him. If I might be per- 
mitted, without presuming too much on the indugence of meeting, 
to propose a toast. I would give that of one of Iw first fnends. I am 
sure t^t, in an assembly of Englishmen, the name of FVanklin cannot 
be mentioned without his being regarded asi^ of the most distin- 
guished discoverers in science. 

** The Memory of Dr. Franklin." 

The meeting was addressed, in conclusion of the Proceedings, by 
J. A. Paris, M.D. F.R.S. 

After what you have heard this evening, and which has thrown a 
delightful degree of interest around the meeting, I should not have* 
risen did I not feel that you have yet an important duty to perform, 
which is to drink the health of our worthy friend the President. 

Allow me to make a few observations on the object of this festival. 
It has been said that a man is no prophet in his own country. I will 
go further, and say that a man is no philosopher in his own time, 
and for this obvious reason — that it is the character of a genius to 
anticipate the age in which he lives. He sees by a species of mental 
refraction the great light of truth, which is as yet below the horizon. 
We can revert to the works of our departed philosopher for an illus- 
tration: since .it is only lately that we have been able to appreciate 
tiiB utility of those applications to which his discoveries hav^ been 
subservient. This leads me to the relation of one simple fact. If 
gentlemen will refer to the first Bakerian lecture delivered by Sir 
Humphry Davy, they will see that, without the assistance of Dr. 
Priestley, he could not have arrived, at least so speedily, at those re- 
sults which have crowned his memory with lasting honours. At this 
late period of the evening I vrill not enter into any chemical discus- 
sion, but will merely state to what 1 refer. It was well known that 
water under the inflaence of voltaic action gives out indications of 
alkaline and acid matter. It was obiious to Sir Humphry Davy, that 
the presence of this alkaline and acid matter must have been derived 
firom some foreign ingredient, although Sylvester assumed that the 
matters in question were actually generated. By a series of experi- 
ments, unequalled,, in beauty. Sir Humphry Davy convinced himself 
that some foreign matter must have interfered^ but he was at a loss 
to understand how the production of alkaline matter at a certain 
stage of the process was stationary, while that of the acid matter was 
progressive ; and it was only by reference to the experiments of Dr. 
Ihiestley that he was enabled to dear up this doubt and difficulty. 

1 now venture to revert to the object I had in view when 1 loss^ 
ThirdSeriea. Vol.2. No.ll. JI%183S. 3F 
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;s7hich is, to propose that ve drink the health of our friend Dr. Babinp> 
ton. Let me observe, that in proposing his health as Chairman of 
this Meeting* you will do him very feeble praise if you regard merely 
the situation in which he now appears. Dr. Babingtou has been the 
friend, the bosom friend of those philosophers whose memory we have 
now commemorated. It is more ^an ha|f a century since Dr. Babing- 
ton ceased to lecture as a chemist. He was the first person in this 
country who excited anything like a love for mineralogy. He pur- 
chased a large collection of minerals, and published the first syste- 
matic catalogue that ever appeared in this country. It was in his 
house that the meetings of those gentlemen who afterwards formed 
the Geological Society took place. Dr. Babingtou has been the in- 
timate friend of all those gentlemen whose memories we respect as 
scientific men : and if there be any truth in the observation that 
those asperities, those ** animis calestihua ira“ which are too often 
generated in the breasts of contemporary philosophers, be assuaged 
and softened down by intercourse with gentler spirits, I ask those 
gentlemen, who from experience are well able to judge, where these 
philosophers could have foun4| another person like Dr. ^bington for 
their associate ? where could they have found a kinder or a more frdth- 
ful Atticus ? 1 liave thought it necessary to say thus much in propo- 
sing his health ; had he been absent, I should have said more. 

^e health of the President being drunk accordingly, that gentle- 
man then terminated the proceedings of “ the Commemoration of the 
Centenary of the Birth of Priestley* as the Founder of Pneumatic 
Ghemiftry,*’ by the following expression of his thanks : 

Gentlemen, I feel myself quite unable to offer anythmg in the 
way of return for the very handsome manner in which Dr, Paris has 
thought fit to express himself ; I therefore content myself with 4 iiff'er- 
ing you my best acknowledgments on the present occasion, i hope 
you will recollect what I saM at the beginning, that I hove not filled 
this situation in conformity either with my inclination or my judge- 
ment. I beg you will have the kindness to receive my warmest 
thanks for your assistance this evening. I am glad to perceive the 
feeling that has animated the Meeting, and that we have been so 
much gratified with what we have hea^. 


LXVI. Intelligence and Miscellane&us Articles. 

EXPERIMENTS ON MINIUM. BY M. DUMAS. 

M DUMAS submitted massicot to 24 hours heat in a reverberatory 
• furnace, by which itacquired 1*17 per cent, of oxygen; aftera 
second exposure to heat for the same length of time,, the oxygen added 
amounted to 1’22 per cpnt.; and after a third operation the addition 
was 1*36. The colour of these miniums was as fine as that of those 
obtained^ a much longer exposure to heat. By exposure to 24 
hours Icriim heat* the amount of oxygen gained was 1*5 per cent.* 
by a fifth 7 * 65 , and after eight days hearing, the total amount acquired 
during the conveniion of the massi^t into minium was 1*75 per cent. 
M. Dumas remarks that the Extreme slowness with which massicot 
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acquires oxynn, appears to depend upon its physical properties ; for 
when white lead is calcined in the same manner, the finest orange 
minium is obtained by three operations, and it acquires 2*23 per cent, 
of oxygen. 

M. Dumas observes that in no one of these cases has the msssieot 
in becoming minium Combined with sufficient oxygen to convert it 
into a sesqui-oxide, which it is well known the common red lead is 
usually considered to be j for in that case it would give opt 3*33 per 
Mnt. oxygen instead of only 2*23 ; when oxygen gas was passed over 
it, 2j4 per cent, was the largest quantity of oxygen 'absorbed. Ibis 
minium M. Dumss found to consist of about 64*9 of protoxide and 
35*1 of peroxide of lead, or two atoms of the former and one atom of 
the latter ; and this he considers to be the euential composition of 
the miniums of commerce, mixed, as his experiments show, with 
variable quantities of yellow oxide. — jinn, de Chim. et de Phyt., tom. 
xlix. p. 398. ■ ■ ■ 

PBEPARATION OF PEROXIDE OF HYDROGEN. BY M. THENARD. 

Those chemists who have prepared peroxide of hydrogen or oay<^ 
geoated water, know that the peroxidh of barium which they employ 
always contains oxide of manganese ; that this oxide comes from the 
porcelain retorts in which the nitrate of barytes is calcined, and that 
It occasions Che decomposition of a large quantity of oxygenated water, 
at the moment of precipitating the solution, l^his decomposition in. 
creases the difficulty of the preparation ; it is in fact the only real one. 
1 attempted to neutralise the eflects of the oxide of manganese, and 
accomplished it by the addition of a little phosphoric acid : phosphate 
of mi^anese ia then formed, which does not act at all in deoom- 
posihg the oxygenated water. 

' Having then dissolved the peroxide of barium in the muriatic acid, 
amt obtained a liquor sufficiently charged with oxygen, 2, or at most 
3 pwte of concentrated phosphoric acid must be added for eveiy 100 
parts of oxide ; the acid is to be supersaturated by hydrated and divided 
peroxide, which will precipitate the silica and uumina, the iron and 
oxide of manganese, the two latter in the state oC phosphates. These 
four substances become immediately deposited in the state of flocks, 
and are to be collected on a doth ; the liquor will readily pass through, 
and may be filtered as wanted. 

In order that the operation may succeed well, it is requisite that 
the saturation by means of peroxide of barium should be attempted 
only with a tolerably clear solution. The presence of much sulphuie uf 
barytes would be an obstacle to collecting the precipitate, aiid to the 
filtration through linen. 

When the liquor is carried to such a point as to contain only water, 
peroxide of hydrogen and muriate of barytes/ sulphate oi silver u to 
be adde^in powder; this is to be very slightly add, and ma^be obtained 
by cdcioing pure nitrate of silver with sulphuric acid in a platina 
crucible. The whole is to be stirred with a glm rod, and when, the 
muriatU of barytes is quite or nearly decomposed, it will be known by 
the liquor becking clear j then, in order to attain the point of perfect 

3F'2 
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Secomposition, small quantities of a very dilute solution of muriate of 
baiytest or of sulphate of silver, are to be added, as either salt may be 
in excess. In this, as in the preceding case, the liquor ought to be 
again passed through linen, to separate the precipitated matters. It 
is certainly possible to obtain the liquor perfectl]^ neutral,' but it is 
better that the sulphuric acid should be slightly in excess ; a little 
barytes water will afterwards precipitate it, and all chance of decom- 
posing the pero.xide of hydrogen will be avoided. 

Lastly, having filtered the liquor through paper, it is to be con- 
centrated as usual under the receiver of the air-pump. There is no 
difficulty in charging it very quickly with 60 to 80 times its volume of 
oxygen by the processes which have been described, before any con- 
centration ; only instead of dissolving the peroxide in a glass vessel, 
it is much more convenient to do it in a platina or silver vessel sur- 
rounded with ice, ‘'nd to rub continually with a pestle the hydrated 
and divided peroxide. — Ann. de Chim. et de Phys., tom. 1. p. 80. 


COMPOSITION OF CAFFEIN. 

MM. Pfalf and Liebig have apalysed cafiein, and find it to be com- 
posed of, taking the mean of two experiments. 

Carbon 49 86 
Hydrogen 5*32 
Azote 29‘03 
Oxygen 15*80 


100*01 

which they consider as equivalent to < 

Four atoms carbon .3*05750 or 49*79 ' ' 

Five atoms hydrogen 0*31199 5*08 

Two atoms azote 1*77036 28*83 

One atom oxygen 1*00000 16*30 


6*1.3985 100*00 


At the request of MM. Pfaff and Liebig, M. Wohler also analysed 
cafiein, and with results almost precisely similar to those above stated. 
—Ann.de Chm-etdePhifs., tom.xlix. p. 303. 

To tbe analysis, the authors have appended the following observa- 
tioni^ which constitute a fine example of the confusion which chemistry 
is doqnifid to suffer from the wild theories and speculations which are 
no# isb rapidly rising into fashion : — 

According; to its toeoretic composition, caffein may be regarded 
as a combination of a cyanic acid, wtiich contuns one h^less oxygen 
than the common acid, with sether analogous to cyanic mther. An 
cether formed of a problematical cyanous acid would be composed of, 
Cjf* J O (C* + j O H*) = C-* H * O } this formula is the 

sanfe as Cl^>if caffein." R. P. 


AMALTB18 OjfT THB StlLPHO-PLUMBlFEROUS TELLURIUM. 

M. Berthier ramarks that the only ore of Tellurium whidi can be 
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procured in Piiru to eufficient'quantiwfor the prepamtUm of teUurtum,- 
18 of the varietycalled in ooUectionA Blatter»efx and Auro-piunbiferoiui 
tellurium ; but it w not the aanae aa that analysed by Klaproth, and 
ought to form a peculiar species. 

This mineral comes frmn Nagiag j it is in curvilinear and intgr- 
crossing lamins, disseminated in crystallised rose carbonate of man- 
ganese and white quarts ; its colour is iron blackf approaching lead 
pay; it is shining. When it contains no gangue its specific gravity 
18 6*84. It gave by analysis. 

Gold 67 or Telluretted gold 197 
Tellurium ]3‘0 Sulphuret ot lead 72‘9 

Lead 63*1 Sulphuret of antimony 6-2 

Antimony 4*5 Sulphuret of copper I *2 

Copper I-O 

Sulphur 117 100*0 

100*0 

Ann. de Chim, et de Phys.f tom. li. p. 150. 

ACTION OF CHLORINE UPON GUM. 

M. Simonin caused chlorine to act upon gum. and obtained results 
which differ from those described by M. Guerin. Four ounces of 
white gum Senegal were dissolved in about a quart of water, and the 
solution was put into a long-necked flask ; in twenty-four hours mov 
than 12000 cubic inches of chlorine gas were passed through it;, the 
solution became gradually colourless, was afterwards turbid, and had 
an opaline tint, which it retained to the end of the operation. After 
repeated operations, and the separation of the muriatic acid formed, 
M. Simonin obtained an acid which he thinks was somewhat ana- 
logous to that obtained by M. Guerin from the action of nitric acid 
upon gum ; and sugar yielded when treated in the same manner a 
similar acid.— de Chim. tom. 1. p. SI 9. 

MR. B. SEVAN ON COVENT GARDEN MEABUBB8. 

Leighton, Jan. 15, 1833. 

To the Editors of the Phil, Mag, and Journal ^‘Saence, 
Gentlemen, • 

Expecting that one of your numerous contributors resii^^jb 
London would have favoured the public, through the meoi^^^ 
your Magazine, with a reply to mj inquiries respecting the mea- 
sures usM at Covent Garden Market, 1 deferred sending the ref ult 
of my observations on that subject. But no person appesH to have 
considered it of sufficient importance, although these mjcofures ere in, 
very extensive daily use, and though almost uukoownlin the country, 
are referred to in most of the reports on the prices of article 
sold at that market, both in the public newspapers and in the Gar-' 
deners’ Magazine. 

1 therefore hope the subjoined atatoment of these measures will 
be acceptable, at least as i^proximatioDS, until some penon will 
take the trouble to detenniue them more correctly. This state- 
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ment may serve in some degree as a guide to countiy gardeners, 
and enable them to compare the prices of articles in the country 
with those at Covent Garden, and to judae whether they can pro- 
fitably contribute to its supply. The mode 1 adopted to ascertain 
the capacities of these measures, was that of purchasing a new set of 
them, of one of the most respectable vendors in the market, and 
from their dimensionscalculating their capacities, and also by actually 
filling each of them properly heaped. 1 am aware that baskets 
formed of osiers, as these measures usually are, cannot be expected 
to prove veiy accurate ; and had 1 been in London, 1 should have ob« 
tainedan average of nine or ten instead of being guided by a single 
set. 

I find there are four varieties of Punnets, which still leaves a 
source of uncertainty, unless in the report of prices the particular 
' variety was indicated. 

From my experiments, the greatest capacity 

of the sieve = 1644 cubic inches. 

Half ditto . . . . = 822 

Quarter ditto .... = 362 

Largest punnet . . = 248 
Second ditto .... = 228 

Third ditto = 90 

Least ditto := 60 

But a • in practice they may not be filled to the maximum, we 
mny infer, that, relative to a bushel, the proportion will stand as 

follows : — 2 sieves =1 bushel 

4 half ditto r= 1 peck. 

8 quarter ditto .... =1 gallon. 

12 large punnets. 

16 second ditto =1 pottle. 

32 third ditto =7 1 quart. 

48 small ditto s 1 pint. 

On looking over the list of articles quoted in the reports, I find 
several are sold by the bunch. The better way of maxing known 
the usual quantitv which constitutes a bunch, will be that of giving 
the average weight of each, or when they are small the weight of 
a dozen. Information of this specific nature cannot fail of being 
duly estimated by many of your readers. Yours, &c. B. Bevan. 


tola extract given in a late Number, from the Chronicles of 
Old London Bri^e, respectii^ the improved quality of iron from 
exposure to rust m oxi&tion (p. 7S), will in some measure confirm 
an opinionjthdt prevailed in B^ord&re near fifty years ago. I re- 
collect the ofasehratloDs of a smith at that periM, that nothing 
dMide SO good a knife as a piece of steel which bad been rusty ; 
and it wps genenlly asserted that a knife which bad been long ex- 


posed to rdit, proved always a good cutter, whatever might have 
been ife quality originally. 

I have now in cummon use a razor, which about forty-five years 
ago was rejected after many trials, a^ thrown amongst a heap of 
old iron as worthTe4. After lying in this place for some years, and 
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becomiog vfty rutty, I gtve it a trial but of euriority, and found ft 
prove one of the beat raaors of my eet, 

I have alto heard from a perton mueb acquainted with the iron 
trade, tlwt occasionally a quantity hat been manufactured, which 
from tome unknown cauae turned out ao had aa to be unaaleablat' 
bot'wbieh, after lying for a year'or two in the atorea, and becoming 
quite rusty, has proved of excellent quality. 

1 have also been informed by a person who dealt in scythes, that 
the hardest tempered are preterrM, which are exposed for ten or 
eleven months to all weather, upon the thatch of some building, 
until they become maty ;~after thia they generally prove of ex- 
celleDt quality. B. B. 


ELECTION OF ME. R. BROWN AS A FOREION MEMBER OF THE 
BOTAL ACADEMY OF SCIENCES OF PARIS. 

The Rojral Academy of Sciences of Paris, on the 4th. of Mardi, 
proceeded to the election of a Foreign Member, in the room of the 
late anatomist Scarpa. 

The candidates were — 

Bessel and Jacobi of Kmnigsberg ; Robert Brown and Michael • 
Faraday of London; John Herschel of Slough ; Leopold de Buch 
and Mitscherlich of Berlin ; Meckel of Halle ; Oersted of Copen- 
hagen; Plana of Turin. 

The number of members voting wa8*47. 

Robert Brawn had 29 votes; Bessel 7; Oersted 7 ; Mitecherlich 
S; Meckel 1 ; Herschel \,—Le Tempst March 6, 18SS. 


LUNAR OCCULTATIONS FOR JUNE. 


(kenUatioHS fixed Stars by the Moon, visibte at Greenvneh in thi 
1898. Computed by Thomas Maclbar, Esq.f and dreu- 
'llated by the Astronomical Society. * 



* RidngatameKion. 
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LXVII. Notices of certain Plants of Morocco^ Specimens 
which were transmitted to the Horticultural Society in 1831 ; 
with Remarks on the Arar or Gum Sandarach Tree^ and an 
Inquiry respecting the Cedar of the Ancients, By E W. A. 
Drummond Hay, Esq. His Majestifs Agent, Sfc , in 
rocco*, 

^T'HE names of the following plants 1 have received from 
my scientific friend the Chevalier Schousboe, Consul* 
Oeoeral for Denmark, at this place (Tangier), who has been 
l)M>ilDRny years known by liis writings to the botanical world. 

, j^vl. Passerina hirsuta, Linn.: found in Jie fields ncarLa- 
raicfae, upon the western coast. 

S. Naicissus Bulbocodtum, Linn.: from the Atlas mountains. 

%^Of this I add a dozen bulbs, in hopes that some one may be 
inade to grow. 

3. Artemisia ; from near to the Atlas range. The name 
of this plant is pronounced by the Arabs of Marocco Shdck\. 
1 endeavour to shpw the sounds as nearly as possible accord- 
ing to the pronunciation of an educated Engliwman. to 

the want of travellers having stated distinctly the pronui|j|a> 
tion to which their use of the letters they employ in strange 
proper names is to be referred^ that we may ascribe much coih- 
fusion in ancient and modem history and geography ; and 
some also^ I doubt not, in other sciences. 'Ais plant Shd^ 

• Read before the Horticultural SodeQ- May 17> 1831 ; and now com* 
municated by the Council of that Society. « 

f The a is to be pronounced like the a in our participle made. 

Third Series. Vol. No. |2. June 1833. 3 G 



410 


Mr. Drummond Hey pn eettain 

is used fis a vermifuge by the Moors, who pound its 

leaves, flower and small stal^ all which are bitter, and make 
a paste of them with honeys which they administer every morii^ 
ing fasting, for three or four days, as they tell me. f am in- 
formed by the natives that it is abundant near a place called 
Taza (by some written Tezza\ about two days’ journey east, or 
rather perhaps north-east, from Foz; also in the region be- 
tween Maroccoand Mogodor; and so vastly does it abound, 
that the sheep in some of those districts feed almost exclusively 
upon it. 1 send a parcel marked Shack A, obtained by me as 
a drug at this place. The packet marked B is not so fresh, 
and this specimen of the drug appears to be from a younger 
or smaller plant than the former. The little packet marked C 
contains the flo^'^er and seed, I presume, some of which are to 
be found in the parcel A. The whole is sold and used indis- 
criminately for the medicine. 

4. Narcissus viridiflorus^ rare. Grows in the plains of 
Showeea. 

5. Ornithogalum Jibrosum: very rare. See Desfontaines, 
** Fiona Atlanttcoy* tab. b4. It is found in the forest of Mkh- 
mora, near Mahadca. 

6. Narcissus serotinus, Linn.: found in the plains of Showeea. 
Of this I send, besides the three pressed specimens with flowers, 
four bulbs ; but much fear that they have been kept too long 
to grow. 

7. Jasminum fnUicam, Linn. : also from the plains of Sho- 
weea. 

8. Leucoium autwnnale, Linn. : grows in the plains of A1 
Gharb. 

9. Viola arborescens, Linn. : from the district of the Shtooka 
tribe. The tribes of Shtooka and of Sheadma occupy the re- 
gion of the coast to the north of Azamor. 

U 

10. A small branch with leaves and fruit of the Avar 

(more correctly pronounced Aiaroon), which Mr. Schousboe 
kindly procured for me. He names it, after Desfontaines, 
Tkt^a articulata. 

1 have not seen the Work of Desfontaines; yet I conceive 
that he must, by the name be gives to the Arar, have suspected 
this tree to be the duov of the Greeks, or Arbor dtri, as Pliny 
cdls it (lib. xiii. cap. 29. and SO.), and of which that extraor- 
dinary^t^opsdist gives so highly interesting an account; as 

material of large and beautiful tables used by the ancient 
Moors, and which had been brought to Rome as early as in 
the time of Cicero, who had a noble board of the sort. 



PUtnis ^ 3^uroe^ 411 

• 1+ # 

Since writing^ my letter, I hkve perused again the whole 
passage on the subject in Piiny, am much struck with this 
sentence:-— Ancorarius mons vocatur'^iterioris Mauretanis^, 
qui laudatissimam dedit citrum, jam exhaustus.*' 

Knowing how much the Latin8,<«8 the Greeks their prede- 
cessors in uiis careless custom, corrupted the proper names 
found in tongues foreign to their own, I am dis^sM to think 
that the etymon of this Latinized term Ancorarius may be found 
in the name of a stream and valley, called by the present in- 


habitants A*ncor 


O j 

(Wad near), which an honest and 


intelligent mountaineer in my service, who is a native of the 
region near Melilia, describes as having its course at about 
three days* journey on this side that place; and that, where 
the stream enters the sea, a small island is seen at a short di- 
stance from the shore. This would appear to me to be a river, 
for which 1 have not indeed seen any name set down, but« 
which is marked in the best charts ns entering the Bay of Al- 
hiicemas, which is near the 4th degree of W. longitude; and, 
as a further coincidence with the best chart, my informant 
seems to a^ree with our geographers in tlie relative positions 
of the districts of Bockoya and Badis with that stream. 


The Wad A’ncor is said to be an ample stream that runs 
through a broad valley, descending from high mountains, on 
which he believes there is much timber — much he says that 
he knows to have been cut in that distiict, but he never was 
upon those hills. He does not know the name of any moun^ 
tain in his country of Reef that resembles the same word 
Ancor, 

At the sources, nevertheless, of this stream I would presume 
to place that ancient habitat of the laudatissinue citri, which is 
described by Pliny as being in Mauretania ctlerior. 

My informant says hc has seen forests of the Arar in his 
native mountains! that many of these trees are in girth more 
than two full-sized men can encircle with their arms, at the 
height of a man from the ground. This, however, would not 
seem to give more than about four feet in diameter. Their 
height he describes as enormous, but cannot give a definite 
idea of that. 

Although the hills above the Wad A’ncor be now well 
clothed with large timber, the expression of “jam exhaustus,” 
which in his time Pliny may have applied to that region, does 
not I think supply any fair objection to my theory ; particu- 
larly when it would appear that the neighbouring coasts were 

3G2 
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laore frequented in the time of the Jubasy and for ages before 
and after them) than they are now ; and the stream of lyh^ 
we have l^n speaking, with others in the vicinity, would af- 
ford a facility for floating the timber to the sea. 

My Reefiian adds, that they have in his province in great 
number the large tree whicb» im says, they call JLaris, ai^ of 
which much fine timber is brought, not only from Reef, but 
from, I believe, all the higher Sierras of Marocco. It is some- 
times of a delicate texture generally I think of a dusky yel- 
lowish colour, and gives out an agreeable aromatic odour-: it 
is rather soft, like some species of Pine, and easily worked. 
My servant describes this tree as having various characteristics 
of some of the Pine genus. 

It seems as if the vulgar name Larh were a corruption of 

Al jiris or Aljfrs , which is in the Hebrew named HK 

_ JJ' 

(pronounced Aris)^ which^Golius translates ** Arbor conifera, 
nempe Cedrus, Pinus, Picea,** and adds, usurpatur quoque 

pTo^^ ar ar, Juniperus.” Our Reefian says that his Laris 
bears a cone or pine. 

1 have been led to mention this tree, because seeing doubts 
expressed by the commentators on Pliny (lib.xvi. cap. 1 9.) with 
regard to the name Larix, the wecixi] of Theophrastus, 1 fancy 
those interested in botanical nomenclature may discover in 
the name used not only by the Arabs, but in the language of 
the Brebers, the most antique race known in Marocco, a clue 
to extricate them from the difEculties of the scholiasts. 1 may 
note that the Cedar of Lebanon is named by the 

.i{fbrews« in nunaerous passams of the Bible. See, among 
others, 1 Kings, v. 6., where the wood used for the Temple of 
Solomon is spoken of ; and (xix. 6.) in the Book of Numbers 
(written, I suppose, many ages before that of Kings), I find the 
same wood used in ceremonies of religion : wherefore I con- 
clude, the aris was an odoriferous wood like the Cedar, as is 
the L’oris of Marocco. This name pK is translated by Abra- 
ham Mendes de Castro in his curious Spanish version (pub- 
lished with die Hebrew) sometimes, as in the First Book of 
Kings^ V. 6., of our version (which he makes the 20th verse 
of die same chapter), alarzes; and in another place (the next 
16.) eedros. Alarze is the same as the modem 
Spanish word Alerce^ corrupted evidently, as Cafies agrees, 
from the Arabic ; md which the Spanish academicians de- 
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scribe* As Arbol corpulento, cesi generaliiieDte reputado por 
espede de cedro, por ser muj olorosa su madera but they 
then favour us with translating it Acert which my Latin 
tells me is the Maple tree ! 

It is curious that the wood of which the Ark of the Cove- 
nant was made (Exod. xxv. 10.; and xxxvii. 1. &c.) is named 
in our vulgar English version Shittim^ — a very correct pronuti* 

elation indeed of the Hebrew which in Arabic is 

pronounced sent (or sant, or more correctly santoon); and 

this is translated by Richardson ** A kind of thorn, acacia;** 
and Golius (p. 1225.) makes it also “ Acacia.** This is given 
by De Castro as “ maderos de cedros ;** but a modem Spa- 
niard, Father Philip Scio de S. Miguel, sets the thing down, 
in more prudent ignorance, as maderas de setiai ' ! 

The names of different woods mentioned in the Bible seem 
to have strangely confounded the translators ; for I find that . 
of which the Noachic ark was ordered to be made, (Genesis 
vL H.) in Hebrew that is, to be pronounced Gopher \ so 

written in our received version, for want, of course, of a better 
acquaintance with the ancient botany of Syria. This Gopher- 
wood is written in the Chaldee Kadros, May this be an 

etymon of ? the cedrus of the Latins (who by, the way 
never, ffios/ asswredly^ pronounced their c softly like an s, as we 
and some other Europeans think fit to do in reading Latin). 
If this my conjecture be found to have foundation, then old 
Abraham Mendes has made a luckier hit perhaps than usual, 
in translating gopher as ** sedro.*’ Gopher is in the Arabic 
version before me, — published, in quarto, at Newcastle-upon- 
Tyne, in 1811, and which edition was, 1 understand, super- 
intended by the late Arabic Professor the Rev, J. D. Carlyle,— 

or shemhar. 

Father Philip, the aforesaid modem Spaniard, seems again 
in this passage tacitly to confess his utter ignorance of the 
matter, by turning gopher into maderas Jahradai * ! 

11. Bhamnw Lotus, Lion. This shrub is, according to 
Mr. Schousboe, common in the whole of Marocco, growing 
in the plains; but 1 have not met with it in this northern pro- 
vince Al Gharb^ I found it in great abundance on the plains 
of Sragns and near Marocco, in the vast plain watered by the 
TensUt; and yet more frequently, 1 think, in the stony arid 

plain on west of the lesser range of hills called 
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Djeheelat (or the JUtih Mountains)^ in contradistinction to tfao 
lofty range of Atlas, of which one vast Sierra runs nearly p»« 
rallel to the Djeheelat. 

It is the true Lotos lotophagorum of the ancients, according 
to Mr. Schoubboe. 

The branch 1 send you 1 picked near Has el ain^ the source 
of the Tensift, where 1 saw several of the Bhamnus Lotus (which 
is generally no larger than a large shrub), about twMve feet 
high or more, having trunks about three feet in circumference; 
and which, at a littm distance, resembled in their general ap- 
pearance large hawthorn trees. 

The shrub itself is called Sidra and the fruit of it 

O O 

Nebdk — See the Lexicon of Golius, p. 1156 and 2296. 

The fruit is much eaten in this country, and I have found 
it very refreshing w hen just plucked off the tree. It is brought 
from a considerable distance to this market ; and I have today 
bought a small quantity of it, which I add to my present little 
selection. It is very harmless food, and much used by the 
Moors* children. When fresh the fruit has a flavour some- 
what like gingerbread. 

12. EUsodendt on, — the At gan of the Moors. The 

raecimeu sent is from a flourishing tree in the garden of the 
Danish consulate at this place, of which the seed came from 
Mogodor. It produces flov^ers and fruit annually. I bend 
with it a parcel of the seed. The Argan tree is not indige- 
nous in the northern provinces of Mnrocco. The oil obtained 
from its fruit is preferred for its sweetness by the Moors to 
that of the olive, and is much used by the natives in cookery. 
It sells therefore for rather a higher price than olive-oil. 

1 3. Two bulbs of the Sctlla undulata, that one of my party 
took up, on the 1st of January 1830, a little to the north of 

O o 4 " ^ 

the river Oom Errbek “ the mother of heibage,” 

a poetical name that a botanist may particularly admit e (the 
Morbeya of the maps), about the middle of its course. — See 
the Flora Atlanttca,” I understand that it was flrst disco- 
vered ^ Desfontaines, who gives a drawing of it. 

14. Three iheLachmolia setotina, — ih^Hyacinthus 

seroUhtts .\from the district of the Shtooka tribe before men- 
tioned. . 

Bntuh Consulate, Tangier, April 6, 1831. 
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LXVIII. On lodic^her. By Jam£s W. JoHNSTON^ilf.^. 

BtRmS* Em 4 ^* ^Cm'^* 

\^H£N a saturated solution of iodine in alcohol is poured 
* ^ into hot nitric acid in a large flask, a violent action takes 
place with evolution of nitric sther, acetic acid and deutoxide 
of azote ; and the colour of the iodic solution disappears!! If 
the heat be kept up, and iodine in a solid state be gradually 
added as lon^ as the action takes place, and the colour disap- 
pears, there is deposited on cooling a tiansparent yellowish 
oily-looking fluid, heavier than water, and possessing the fol- 
lowing properties • 

1. it has a strong penetrating odour, very difierent from 
that of the hydriodic asther of Gay-Lussac, and a sharp burn- 
ing ta^te, the effect of which remains upon tlie tongue for a 
considerable time. 

2. When free from excess of iodine it is of a very pale 
yellow colour ; a slight heat, however, discolours it by causing 
partial decomposition. 

3. It is not easily inflammable. It cannot be volatilized 
without decomposition. The heat and light of the sun decom- 
pose it in close vessels ; it becomes coloured and deposits iodine 
in regular crystals. Kept in contact with the acid liquid in 
which it was originally formed, it remains colourless for a great 
length of time. Lefl to spontaneous evaporation in the open ait 
it thickens, becomes discoloured, and disappears very slowly. 
On tlie hand it volatilizes rapidly, and leaves a stain like io- 
dine. 

4. Its speciflc gravity at 60° Fahr. is about 1*34. 

5. The boiling point of the compound is as high as 280° 
Fahr. When gradually heated in a small retort, a colourless 
fluid, having an sethereal odour, begins to distill over as low 
as 160°; while the aether in the retort giadually thickens and 
becomes dark coloured. At 380° this coloured liquid comes 
over very slowly in brownish red fumes, which condense In the 
beak of the retortdnto n dark brown solid, consisting chiefly 
of iodine. Over a spirit-lamp the" distillation and decomposi- 
tion are much more rapid ; iodine is given off in copious violet- 
coloured vapours, and there remain^ a light shining charcoal, 
which in the flame of n candle burns away very slowly. The 
clear liquid which distills over by a gentle heat reddens litmus 
but gives no sether by admixture witli water. 

In preparing this tether, if we continue the heat after the 
iodine has disappeared without adding more, the sther held 
in solution by the acid liquid is again decomposed, the solu* 
* Communicated by the Author. 
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tion becomes coloured, iodine is deposited and'YolatiJ|h^,,«^ 
olefiant gas is giv^ off. If the experiment be made in a ta- 
bulated retort, the iodine condens i i i • .1 


in the beak and in the 
ceiver is Gradually converted, by the absorotion of the olefiant 
gas which comes over, into Faraday’s iodide of carbo-hydro- 
gen,^ which ciystallizes ^ long white prisms of one or two 
inches,* or forms an entire i^assive coating in the inleripr of 
the 4ong beak. 

6. It dissolves largely in alcohol, either cold or hot, giving 
a colourless solution, from which water precipitates a large 
^lanti^ of it, but of a brown colour. The alcoholic solution 
when distilled gives a colourless neutral liquid not troubled 
by water, but which, mixed with caustic potash and placed in 
the light, becomes brown, showing that it contains iodine. In 
the retort there repains the brown opake fluid. JSther mixes 
with it in all proportions, and by agitation separates it from 
tlie acid liquid in which i^is formed. It might therefore be 
employed with advantage m the preparation of the iodic sether, 
were it not diflicult again to separate the whole of it by water 
without decomposition. Water dissolves it in small quantity. 
When the yellow aether is washed with water it becomes less in 
quantity, less fluid, and of a brown colour, which by further 
washing gradually deepens to a dark brownish red. The 
aqueous solution is colourless, and slightly acid, due, as ap- 
pears from its reactions, to the presence of a small quantity 
noth of>iodic and of hydriodic acid. 

7. Sulphpnc acid in the cold decomposes it, rendering it 
dark brown ; ^hen heated it becomes dirty blacl^ and vapours 
of iodine are given off. A few minute prisms of a yellowish 
colour also condense in the upper part of the tube, which are 
probably iodide of carbo-hydrogen (iodide of etherine). On 
muriatic acid it floats unchanged, but as the lighter parts eva- 
porate or are dissolved it becomes brown and dense, and 
sinks to the bottom ; the acid at the same time becomes yellow. 
Kitric acid in the cold does not act upon iu The acid solu- 
tiqn in which it is formed relhins it in solution only till it cools, 
t'^en once separated by cooling, it cannot be redissolved by 

application of heat 

9. when chlorine is passed over it, muriatic acid is 
l^rmedl, and the aether becomes red. This gas, however, does 
not seem to be capable of decomposing it entirely; for when 
gently heated after long exposure to an atmosphere of chlo- 
rine, it gi\es off chlorine and muriatic acid vapoi^^And siuks 
afq^ai^tl^ unchanged, except in colour, when pul^jh^yrater. 

9. When obtained by decantation from the '' 
which it is formed, the lether reddens litmus; 
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em with which water and the caustic and carbonated alkalies 
disralour^ and partially decompose it» and the impossibility^ of 
disttilin^it, 1 have not hitherto obtained it in a state, in which* 
in the air at least* it does not possw thU property in a slight 
dmee. A weak solution of caustic ^tasn or soda acts Upon 
Jt Kke water* discolouring it and diininisfatntt its volume } nut 
after washing again wjth water to remove the alkali a slight 
action upon litmus is still observable. Thia is to be ascribed 
solel;|r, 1 believe, to partial decomposition. A concentrated 
solution of a caustic fixed alkali acts upon i4 with the evolution 
of heat and some gas; and ^hen allowed to subside 
agitation the alkaline solution i^ of a red colour, and the SDther* 
much diminished in quantity* b colourless, or nearli 
tated with pure water the aether again becomes coloured and 
tinges litmus. With a sufficient excess of caustic alkali it ap- 
pears* like muriatic aether, to be resolvable into a colourless 
oil containing only carbon and hydrogen. 

The alkaline solution evaporated to dryness, and the dry* 
salt redissolved gives no trace of iodic acid. It precipitates 
lead of the well-known yellow colour, but it does not precipi- 
tate muriate of barytes. Nitric acid separates iodine from the 
solution^ ^ 

10. After tteing treated with caustic potash in a concen- 
trated solutiotl* potassium has a very slight action upon it* 
becoming tarnished* evolving ^minute bubbles of gas, and 
making the liquid slightly brownish. If potassium be dropped 
into the aether as first obtained, much action and evolution of 
heat takes place, aether and an iodide are formed, and char- 
coal remains behind. 

11. When dry phosphorus is thrown upon it considerable 
action takes place, wim evolution of heat, and an iodide of 
phosphorus is formed. The same lakes place under water, and 
the supernatant liquid contains bydriodic acid, from which ni- 
tric acid precipitates the iodine. Un sulphur it ba^ no action. ' 

12. Mercury does not act i^n it in the cold, unless the 
aether have become discoloured by partial decompositioD* wheq 
the mercury removes the firlb iodine to which the colour If 
due. When slightly heated a greenish pellicle is formed on 
the mercury, and the colour £velop^ in the aether by heat 
disappears. This greenish pellicle dried and heated becontpf 
red, showing that some iodide had been formed. The decoaH^ 
position, however, is due to the heat and not to the actioii of 
the mercury. 

This atliier may also be prepared by the substitutidn of snt^ 
phuriqjh&er for alcohol, m which case* after the violence of 
the o^mn has ceased, the bottle may be placed in the san 
Third Series. Vol. 2. No. 12. June 1638, S H 
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for several (layii And a litUe more iodine added as the colour 
slowly di^ppaai*s. The addition of a little sulphuric aether 
will at any time by agitation give a solution of the iodic in com- 
mon ^thevy^ which floating on the top may easily be separated. 

The supernatant acid liquid in the first process contains a 
lar Aqoantity of iodine in solution, partly in the state of aether, 
pa^ly, probably, as Faraday’s iodide of aetherine, and partly 
as ^rullas’s periodide of carbon. The aether is not wholly 
separated by subsidence on cooling; a further portion is thrown 
4owfl by the addition of water^ and a second portion by satu- 
ration with an alkali, though m both cases slightly coloured. 
Agitation witli sulphuric ffither separates it most completely. 
Saturated with soda the supernatant liquid becomes dark co- 
loured, and bv evaporation may be brought to a treacly con- 
sistence, but does not crystallize. The dark colour is not due 
alone to free iodine, for it does not disappear by long ex- 
posure to the air, nor by heating, but to carbon, which exists 
either in a peculiar state of combination with iodine, or as 
ulmic or azulmic acid. By evaporation to a syrilp, and sub- 
sequent dilution with cold water, a carbonaceous matter is se- 
parated, which is soluble in hot water, and in scdudon throws 
down a yellow iodide from the salts of lead. Alcohol does 
not separate the iodine from this carbonaceous matter, but it 
may be driven off by the heatpf a spirit-lamp^ leaving a spongy 
charcoal. 

When the acid liquid is diluted and supersaturated with 
ammonia a yellow pre^itate falls, which is chiefly Serullas’s 
periodide of carbon. Inis compound is somettmcft obtained 
also on decomposing the aether by dry caustic potash- Nitric 
acid throws down iodine from the filtered aminoniacal solu- 
tion, and by evaporation it becomes dark coloured as above 
atat^* The saturated supernatant liquid does not precipitate 
chloride pf barium. 

What is the true constitution of this interesting compound, 
it is di^ult to decide. F^m the mode imwbich it is formed 
by the aid of nitric add we %Quld be led to infer the presence 
of oxygen ; whiles on the other Hand, its properties and the ab- 
smice of iodic acid, both in the canstic alkaline solution by 
which it has been deoompo^d, and in the supernatant liquid, 
which oven when saturate gives no precipitate with muriate 
of iMuytes, lead to a coutrary condusion. When iodic acid 
ia heqjb4 jn alcohol decomposition takes place, and by distilla- 
tion ti|m smole of the iodine passes over, tne odour of hydriodic 
ssthtf, which is pelveptible, showing that a small quantity of 
that compound nas alfio been formed. The presetf^^ alco- 
hol, therefore^ in a hoc solution, seems incompatil^ with an 
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(>xu|4 of iodine; and if such be the cbs 4 it vrtU'teHy 
for the absence of oxygen in theipdic setheri 'thoom (bvMed 
by the agency of nitric acid. It is probable that nStvic nedidhr 
is formed first, and that from its decomposition the near cO0t* 
pound containing iodine results. It seems to me, therefore^ 
most likely that the aether described in this paper is a Ann* 
pound of iodine and letherine (4 C+4 H), beloumkig probably 
to the same class of compounds as the solid iodide of Mr. Fa- 
raday. Indeed in one experiment, instead of the aether sub- 
siding as I expected, I obtained a group of large crystals of 
the solid iodide of carbo-hydro^n*. 

POrtobello, April 22, 1833. ^ * 


LXIX. Remarks on Sir David Brewster^s Paper “ On the Ah* 
sorption of Specific Rays^ Sfc” By G. B. Airy, Esq, Mji. 
PlumtM Professor of Astronomy and Experimental Philo* 
sophy w the Univeisity of Cambridge, In a Letter to Snr 
David Brewster, K.II LL,D, F.R.S. Src, 

My dear Sir David, 

TN commenting upon your paper in the last Number of the 
^ PhilosophicaT Magazine, I cannot but feel that 1 am uit* 
dertakiflg^ an invidiaus task. That you will misinterpret my 
motives or feehogs I am not afr^d ; but to others it may ap- 
pear presumptuous in me to criticize the remarks of one whom 
I revere as tlie author of nearly all our experimental know- 
ledge in ’'the moat important parts of optics. But science is 
public property; it is the right of all, and may be the duty of 
some, ^ expose what they conceive to be erroneous; and the 
obligation is at least not lessened when such seeming error i4 
backed by the highest scientific character. 

1 commence with your remarks on the test of theory. « The 
power of a theory to explain and predict facts is by no means 
a test of its trutli ; and in support of this observation we have 
only to appeal to the Newtonian Theory of Fits, afid to Biot’s 
beautiful and profound Theory of the Oscillation of Luminous 
Molecules.” I must surely have misinterpreted this sentence. 
That theories essentially and fundamentally difierent can apply 
equally to the explanation of pbrnttbrnena embracing so many 
classes as the phenomena of optics, is, I conceive, quite im- 
possible. What test, then, can there be for the truth ot a th^iy^ 
but the power which it gives os of calculating old observations 


• The colourless transparent prikinatic cr^taN described in tbisipapm 
ab Fam^N iodide, differ from that compound, as pciieraj]> deserib^. in 
being b^tly soluble in water, from which they may be agam^ol8iiUzeo in 
bcauiifui pnsms by a very gentle heat 
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atad predicting new j>hsnoinene? '* ‘ThS^pnnciple has he^n 
recpgnised'by eVery philo^beri end’ acted upon hi 
every investigation which is going on lA 0«iery \ith«r branch of 
science. Isi optics to be exempted ? Or am I to understand you 
to say {hat Kewton’s arid Biot’ft mdlebtdar theories will apply 
to the explanation of phenomena of various classes equally 
well widi the undulatoiy flfeory ? If this is your meaning, the 
onus probandi is upon you. It Is certain that observations have 
■ been calculated upon the undulatory theory, and have been 
‘ found to agree with the calculations, which have not been cal- 
culated on any other theory : it is certain that p^aenomena have 
been predicted from^ the undulatory theoiy, and have corre- 
sponded exactly to the prediction, which have not been pre- 
dicted from auy other theory*. If you intend that the sen- 
tence above quoted should be received literally, yon are bound 
to point out some steps pt least of the calculation on other 
theories. B 

Nothing appears to me more prejudicial to thO progress of 
science than vague statements of such a kind as that to which 
1 allude. I am desirous of avoiding this error, Mid I will 
therefore point out several instances m which ^ two theories 
that you have mentioned fail. ' 

l^wton’s theory of alternate states Of eM rOflescldli and 
easy transmission will not explain the jetty Idaeknedi of the 
central spot in Newton’s rings. It will not explain the dila^ 
tation of the rings on increasing the angle of limdence, with- 
out another principle (the lengthening of tlie fits)^ which is 
negatived by every use made of light which has passed ob- 
liquely through glass. It will not plausibly explain Orimaldi’s 
fringes^ and Jails totally for the fringes produced by narrow 
openings. It will not in the slightest degree explain the fringes, 
in the shadows of bodies of difierent forms. It will not 
earalain the interference-bars produced by two mirrors f. It 
win not explain the spectra formed in tdescopes by Frannho- 
fetVgrotings. * 

'BlSfs theory of moveable polarisation will not explain the 
ordinsEVy polarned rings of Iceland spar, in different positions 

* As a ample iostance of calctllation, 1 may pmnt out the polarised rin« 
of leelpiid spWf in dUforoQt positioos of the anal) ring plate ; and as a nniue 
instance pf predi^on, the change in the character of Newton’s rinn at a 
cetatia nsdi* incidence, when the lower plate is ntetallie and polarited 
PSrhaps the most remukable prediction that has ever been 
mintffjii that lately ime by Professor Hamilton. [See present vol. p. 1 12 
and d27 .— Bint.} 

t In some plm to which 1 am at ptrasent unable to refer, f Jb|ye seen 
a byp^esis to eoeount for the destructive interference of light on a theory 
of emisnon. I envy the imagination of any one who can form such a con- 
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of the aiia]jsin|p>fx|Ml^; <It will nU explain the rings produced 
with Iceland wiiSb civcuhurly pplariaed light It is matte 
even to express the; iiuture of circularly apd ^Ijptically po> 
larized light It .wil^ tua esmiain the pbaemomena ot quartz. It 
will no# explain the.^itijnofbiaval ci^stals with plane or circu- 
larly polarized light, ^n different positions of the analysing plate. ' 

The phenomena which I have mentioned have al) been cal- 
culated on the undulatory theory, and they iZgi^ perfectly 
with the deductions from that theory: these calculations more- 
over are all to be found in print They are also phsenomena 
which ought to be explained by the theories above mentioned 
if those theories possess any value. They arc^ therefore, as 
appears to m^ a fair subject of examination to any person who 
wimes to decide in the choice of a theory. 

I think it unnecessary to remark further upon your sentence^ 

** Twenty theories may all enjoy the merit of accounting for a 
certain class of facts, &c.” because my opinion is sufficiently ^ 
expressed above* In whatever degree twenty theories may 
enjoy this pierit in conceivable cases, there are not two that 
emoy it m optics. And the ground upon which the supporters 
of the undulatory theoiy receive that theory, is, not that it ex- 
plains phaenomena as well as any other theory, but that it ex- 
plains ph^^omena which no other theory can explain. 

To the anthorily of Newton (supposing authority to deserve 
the least weight when our collection and variety of facts, and 
our powers CM calculation, have been so immensely increased,) 

1 attribute no importance, for the following reason. 1 think 
that Dr. Young nos fully mode out (Phil. Trans. 1802,) that 
Newton was a believer in the theory of undulations. In his 
Optics he most cautiously urges the reader to connect no 
physical conception with the theory of Fits. Nor afe reasons 
wanting for his adoption of the molecular theoiy fir calcuUt^ 
tion. It was impossible in Newton’s time to make any ex- 
tended calculation on the undulatory theory ; for even the prin- 
ciple of the coex^tence of small vibrations, which occurs in 
every part of such calculations, was then unknown. 'With all 
the method necessary for the i^culation of a molecular theoiy 
he was, on the contrary, perfectly familiar. 

eeption; and if he eould extend the bypothem so Ss to include polarieed 
ll^t (plane, circular, and dliptical), 1 alioold have a sincere resp^ fiW hu 
inventive powers. But if he seriously applied it to the exphuiatlea of 
phsenomena, which are a neccbsaiy consequence of the sfitiple TandSoMBtal 
assumptions of the undulatoiy theoiy, I dioold have little esteem fiW his 
judgement as a philosopher. The man who, in order to subtract 2 AwtirS, 
shoold wait for the completion of Mr, Babbage’s engine, would not, in my 
opinion, be Biting more absurdly. * , 
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You mention, and justi}’, tblit the undidatory theory is de- 
fective as n physical representation of the pbflenomenaoflMt. 
I imagine tba^any theory must be defective in this point But 
is the undulatorv theory more or less defective than the mole- 
cular theory? l^o assist in forming an answer to this question, 
I will point out two or three facts. "The theoi^ of undula- 
tions explains well the reflexion at the surfaces of transparent 
media ; which Newton’s theory can hardly be strained to ex- 
, plain. With certain assumptions, it gives laws for the inten- 
sity of the reflected light, which your subsequent experiments 
ou the position of the plane of polarization have confirmed ; no 
one has even conceived how such a calculation could be com- 
menced on the molecular theory. It explains the relation 
(discovered by you) between the polarizing angle and the re- 
fractive index; an explanation perfectly inconceivable on the 
molecular theory. It explains with less certainty the elliptic 
polarization at total internal reflexion, and it does not at all 
explain the elliptic polarization at metallic reflexiun ; but the 
molecular theory Is unable even to give a notion of these kinds 
of light. Lastly, it explains well the connexion between double 
refraction and polarization; an explanation which has been 
hailed by every philosopher who has examined it as the greatest 
addition made to our physics since the days of Newton ; and 
one which it will be useless to attempt on a hypothesis of 
emission. 

The dispersion is doubtless a formidable objection ; though 
it has been shown that the explanation may be completed by 
the introduction of causes analogous to those whl^h act in 
other cases. But is not the dispersion a formidable objection 
to the molecular theory ? I confess that I have no distinct con- 
ception of the supposition which roust be made in order to 
explain dispersion on Newton’s system. It must be remem- 
bered that the cause must explain the connexion between the 
refirattive index and the length of the waves or fits ; as it is 
now certain that the smallest change in th^ latter is accom- 
panied in every instance by a change in the former. 

I now come* to the ostensible subject of the paper, — ^absorp- 
tion. I avow, os fully os any opposer oi theory can desire, that 
no explanation of absorption has been given upon the undula- 
tory system. 1 assert as full}[4 that no explanation has been 
given, or seems likely to ^ given, on the theory of emission^ 
if We lire at present called on to decide between two theories, 
this aulject appears to me to be unimportant. If we are to de- 
cide wither there shall exist any theory of light at all, the re- 
solution of the question will depend upon onrdetermining whe- 
ther absorption 'musi^iiecessarily enter into a theoiy oflijpit. 
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I do not think that absorptioi^ is to be considered a neoes* 
sar^ part of the tbeo^. It is a sort of eatraneous interropUon 
which either leaves the ordinary laws in full vigour, or wsoUy 
destroj^s, not the laws, but that f^hich is the subject of the laws. 
Reflexion, refraction, interference, double refraction, polari*- 
zaUon, go.on with ^sorption just as if there were no such 
thing in nature. The supposition of undulation by transver* 
sal vibration, the principle of superposition of small vibrations, 
the assumption that the velocity is different in different media, 
are necessary in every investigation ; the suppositions (what- 
ever they are,) that are to account for absorption are necessaiy 
only now and then. The former suppositions, in the vast ma- 
jority of instances, do not require the latter ; the latter when 
wanted must be combined with the former. These considera- 
tions seem to point out clearly that absorption requires a mp^ 
plementary theory ; and our only care with optical theories at 
present must be, that our present assumptions may admit of 
such a supplement at some future time. As far as I can judge, 
either theory (emission or undulation) seems likely to aclmit of 
such a sufiplemeiit, and I do not see that one will admit of it 
more easily than the other. 

A remarkable instance of the same kind has already oc- 
curred in thcr histoiy of optics. When Fresnel’s theory and 
measures of d^raction had ^iven a very high probability to the 
undulatory theoiy, there still remained, to be accounted for, 
the laws of polarization and the connexion between polariza- 
tion and double refraction. The undulatory theory was there- 
fore generally adopted, leaving the kind of vibration to be deter- 
mined by the consideration of accounting in the best manner 
for these remaining phaenomena. The success with which 
this was afterwards done, by the assumption of transversal 
vibrations, exceeds .anything that bas been gained in philoso- 
phy since the establishment of the theory of universal gravita- 
tion. Had Fresnel proceeded as you (apparently) would wish 
us to proceed, the^ undulatory theory would not now have ex- 
isted. 

Every other branch of philosophy presents instances similar 
to the last. If, for instance, at the time of inquiring into the 
mutual action of bodies on each other, Newton had insiatcd 
on including in his general theory (whatever it might be,) ^ 
eflSiCts of what we now call mi^netism ond capillary attracUodi 
the theoiy of gravitation woiim never have been formed. Ry 
leaving these as subjects for future investigators, and by |ie- 
ducing to law the preponderating set of phaenomena, he was 
able to form the most complete cosmical theory that has ever 
appeared. Many years passed before those supplementary 
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laws were reduced to a simple form; vet by tlie consent of 
the world* the theory of gravitatign, though imperfect as a 
theory of attraction* though ^sometimes completely disguised 
by the forces which Newton left unexplained* was adopted as 
a true system. That the existing theory of undulations stands 
in tbe same relation to the complete theory of light as New* 
ton’s universal gravitation to the complete theory of attrac- 
tions* 1 have not the slightest doubt. 

With regard^ to the importance, as a difficulty, of the rimi- 
her of interruptions in the spectrum produced by nitrous gas, 
1 do not entirely agree with you. If a plausible reason can be 
found* on either theory* for a single interruption* 1 have no 
doubt that good conjectural reasons will very soon be found 
for a thousand interruptions. And with regard to the atten* 
tion which* in shaping an optical theory* these interruptions 
at present deserve, 1 may perhaps not quite agree with you. 
They are not yet disciplicied under laws : they stand a mere 
** mob of facts and no one can tell what they seem to indi- 
cate. But eveiy attention ought to be given to reduce them 
to ruljes; and the apparent uniformity of the lines of nitrous 
gas* at least as compared with the solar lines or the interrup- 
tions by different kinds of glass, seem to make it probable that 
this beautiful and important discoveiy (setting apart its prac- 
tical uses,) may assist us in discovering the laws which govern 
the most obscure and most difficult part of optics. The theoiy 
of crystalline absorption cannot then, I think* remain long 
without explanation. With sincere respect* I remain* 

My dear Sir David* your fiiithful Servant, 
Observatory, Cambridge, May 7, 1833. G. B. AlRY. 


LXX. Remarks on Mr. Barton’s Paper On the Injlexion of 
Light” in the London and Edinburgh Journal of Science^ 

^ No. X. By the Rev, B. Powell* F,ILS* Savilian 
Professor 'Geometry^ Oxford*, « 

(question respecting the truth of the undulatoij theory 
of light is at the present time exciting more discussion 
than we might have anticipated so abstract a topic would be 
likely to call forth; this circumstance alone is a favourable in- 
dication, of the increasing interest taken in matters of pure 
science;' and whether we consider the importance of the sub- 
jcijCt* the beautiful and refined nature of the inquiiy* or the 
v^ue of &ir and well-urged objections and dispassionate con- 
troversy fi>r eliciting truth, and promoting the real advance 

i 

* Communicated by the Author. 
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of science^ 1 trusitihepdges of tfaifl Journal •f!Il,liolfbe'coni»t« 
clered as improperly dicc^ved by a few remarksf wlllthliave 
suggested themselves to mo bn reading Mt. Barton’s panel 
above referred to. • * * * ^ 

1 hope also that Mr. Barton will have no groitfid to <pn- 
piain oil me as a prejudiced << undolationist,” determined i^*aU'*'‘ 
hazards to support a favourite theory. 1 am desirOiis that 
every theory should be examined with fiiirness and impaiv 
tiality. But it appears to me, in the present stage of this in* 
wiry, that in preference to pulling down or constructing 
theories in toto, it would be far the more philosophical mode 
of proceeding, to examine carefully the extent of the actually 
demonstrated laws to which the varied phenomena of light 
are refeixible, and thence to pursue the inquiry as to what 
sort of h^othetical action will best account for the greatest 
number of them. Of such action some of the characteristics 
of periods or nUeroals appear so indisputably essential to the 
explanation of the results, that no one, capable of appreciating* 
the accumulated and cumtdative evidence on which the nssump* 
tion of them rests, can doubt the legitimacy of that assumption. 
And these characteristic actions are precisely those which 
would necessarily result from the vibrations of an sther. *In 
the present state of our knowledge if we should allow that 
thia sort of theoretical action may fdfll to account for several 
iacts, yet we must contend that it unquestionably accounts for 
a vast number more than any other principle which has been, 
or probably can be, alleged. 

.(I*) With regard to the author’s first objection I shall merely 
observe^ that on any theory we must admit the reality of the 
intervals^ which are called lengths of undulations. And in in- 
terference-experiments, let us suppose two rays arrive at the 
centre of the screen in a conspiring state, and give a bright^ 
point ; the ^ect at other points on the sci'een will depend , 
upon the successive differences in the length of route of the twc^ 
rays arriving together at those points, compared vsith that of 
theffrst pair of rays. It is not the absolute, but the relative 
differences of route with which we are concerned, andthele 
are measured from the aperture as the origin. ^ ix 

But on the undulatory view of the matter, it is a point lila» 
longing to the moat unequivocal and elementaiy part of 
theory, that any small portion of a large wave may be takm 
separately from tlie rest, as the origin Sf a new small wwvewj^ 
verging from it in a spherical form. Such an origin of a snuiH 
wave (in Mr. Barton’s diagram) occurs at A, wbfre^ if the 
aperture be "pery small, it is shown by theory that the new wave 
diverging from it, which is produced by the sum of all the 
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small waves belonging to the original waves from RR'&c., will 
be equally strong in all directions, and A in this case is the 
real centre and origin from which the new undulations com- 
mence. 

But for all accurate experiments, the luminous point made 
usd of is the focus of a lens of short focal length ; in which 
case the theory is equally clear; and the waves after converg- 
ing to this point diverge from it in the same manner as if 
that point were a centre of excitation, or source of light. (See 
Professor Airy’s Tract, p. 289.) Indeed (unless I mistake Mr. 
Barton’s meaning,) it is difficult to conceive how such a point 
could have occasioned any embarrassment or ground of objec- 
tion. 

(2.) The second observation is of ‘a more important charac- 
ter, and brings us to an objection of a more tangible kind. 

The author admits at the outset that ‘‘ the theory of Fresnel 
agrees pretty well with the results of his own experiments.” 
Now this admission appears to me to involve very nearly a 
concession of the ^xholc question, Fresnel’s researches were 
conducted with a delicacy and a precision far exceeding those 
of any previous experimenters, and keeping pace with the in- 
creased and elaborate refinements of the theoretical analysis. 
These coincidences of observation and theory are, in fac^ such 
as no one can examind without an irresistible conviction of 
the truth of the laws which the formulae express. These con- 
siderations alone might almost suffice to render superfluous 
any further argument; since all that Mr. Barton alleges is 
grounded on a comparison of the theory with older^ and there- 
fore probably far less accurate experiments. The observations 
of an older date, however valuable for the period at which 
they were made, are not, in researches of tliis kind, to be put 
in comparison with those obtained by the philosopher of the 
present day with all « the appliances and means to boot,” 
^iwhich the improvements of recent science place at his disposal : 
if a discordance should be found, the more precise results of 
the recent investigation would be fairly entitled to the pre- 
ference. 

The observations of Newton on what has been called in- 
flexion of light, were indeed remarkable instances of accuracy 
and skill ; and when we consider that their illustrious author 
had not only to discover the facts, but almost to invent the art 
of experimenting, it would be no disparagement to his unpof 
ridlelra preeminence, if modern research, enjoying superior fa^ 
cilities of^instrumental precision, should have produced expe- 
rimental determinations of such a characteri as^tp supersede, 
or even to invalidate, his earlier results. 
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Newton has given us in his Optics, Book iii. the detAil of 
these measurements, and their exactness is amply sufficient 
for the nature of his inquiiy. Here is another point which 
should altrays be borne in mind in criticizing experimental re- 
searches. Newton does not apply these results for computing 
the lengths of the '^Jits;** their accuracy might be quite suffi- 
cient for the general establishment of the facts, though it should 
not be so for such a very delicate computation as this. Yet 
Mr. Barton takes Newton’s measurements, in these experi- 
ments, as data from which to calculate, by Fresnel’s theorems, 
the value of the le^igth of an undidation, 

I think it must be admitted thpt such a mode of comparison 
is hardly fair either to Newton or Fresnel. The data assumed 
to reason upon are inches and parts of an inch by measure- 
ment; the results turn upon differences in calculated mil- 
lionths ; the distance of the aperture or knife-edges from the 
origin of ligh^ and from the screen, and the width of the aper- . 
ture, are obviously determinations open to small errors ; and 
no consideration seems to be made of the amount to which a 
small uncertainty here might influence^ the almost infinitesimal 
values which are to be deduced. Mr. Barton, however, cal- 
culatiijgby Fresnel’s formula on these data, finds the resulting 
lengths of an undulation to differ among themselves in the 
dmerent experiments, and tlie greatest or them he finds to be 
less than Fresnel’s value by about one fifth. 

Now it appears to me that a fiiirer mode of comparison would 
be, to assume the length of an undulation according to Fresnel, 
and see what degree of inaccuracy, in the confessedly looser 
data, will suffice to give an accordance with tliat result. 

If we adopt (for convenience of calculation) K = -000025 
inch, which is somewhat less than Fresnel’s value for red rays, 
the distance '(a) from the origin to the slit being 101 inches, 
the formula used by Mr. Baiton on substituting the above 
values and transposing will give us very nearly, 

•187S « c J + 

From which we may obtain the calculated values either of (5) 
the distance from the slit to the screen, or of (r) the width of 
the aperture, the other being assumed, in each of Newton'a 
experimeifPs for the supposed value of (x) ; and we may cotifl 
pare them with the measured values. It will suffice for otir 
purpose to do this with respect to the values of c ; thus we 
shall have as follows : — 


S I 2 
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Newton’b value 

Value of c cal- 

Newton’s Meap 

Bitference. 

of 6. 

eulated nearly. 

burement of e. 

1*5 

•013 

•012 

•001 inch. 

3-3 

•023 

•020 

*003 

8-6 

•036 

•034 

•002 

32* 

•058 

•057 

•OOl 

96* 

•091 

•081 

•010 

131* 

•098 

•087 

•on 


This calculation is not earned to any great accuracy; but 
it will suffice to show that even without affecting the value of 
(£) (which is open to much uncertainty), the differences are 
fairly within the limits of error. '^Ye might proceed to calcu- 
late the errors in (5), or to estimate their joint effect ; but what 
is here given, is, I ^lieve, quite enough for our purpose. 

Mr. Barton enters on a calculation in some measure the 
counterpart of this to find from the assumed length of an 
undulation, and Newton’s values of (c), what ought to be the 
values of (6). This is done by taking Ae value of (x) deduced 
as before from the 1st of Newton’s experiments; but since 
that value has been found to be different in each of the expe- 
riments, it would have been more fair to take the mean value 
from all the experiments : and still niore to the purpose of the 
inquiiy, to take Fresnel’s value of (X) (u 1 have before don#), 
and ascertain the amount of error whira might account for the 
discrepancy; and even if this should tum*out considerable^ it 
would be no* more than accords with the admission that Fres- 
nel’s measures were more precise than those of Newton. 

The author then refers to certain experiments of M. Biot, 
in which, with a given aperture, he measures the distance at 
which the centre of the screen first becomes a dark point in 
homogeneous red light. Upon Biot’s data for (6) and (c), 
Mr. Barton computes what must have been the values of (a) by 
the same formula as before ; which in this case, upon transposi- 
tion and squaring, will give, . 

" “ 7*0SXo-‘c"' 

The circumstance that the denominator may become n^a- 
tive indicates of course that there are certain limits of distance, 
consii^nt with the other conditions, within which the formula 
conJdm raplied to any real case. Mr. Barton finds in the 
finKTltifee of Biot’s experiments that the formula t^s applied 
mes rise to the absurd result of a negative value m (a), and 
dience concludes that the values of (x) are incorrect. The 
source of error may surely just as probably lie in the values 
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oi (6) or (c). At least it would be satisfactory to see whfit de- 
gree of inaccuracy in these measures might suffice to bring 
uie result within the limit before indicated. We may easily 
make a sufficiently near estimate of this. 

Taking the millimetre s *03937 inch, we shall have thft 
value before assumed for X =*00063 millimetre nearly. We 
shall thus find for the limit, which makes the denominator 
vanish, c* = *0044 b. 

If we assume Biot’s values of (^), and calculate those of 
(c) which are the least compatible with them, as jbst explained, 
we shall find, nearly, '' 


Values of b. 
12 
46 
^i20 


Limit of c. 

Biot*s Value ofc. 

Difierence. 

*23 

•25 

*02 m = *0007 inch. 

*45 

*50 

•05 ‘0019 

‘73 

•75 

•02 -0007 


These values of (r) were probably^obtained by estimation ; 
and errors even to the insensibly minute amounts here stated*, 
would bring them to the limit, even supposing the values of 
(5) unaltered. These however are of a nature open to consi- 
derable uncertainty ; (as indeed Biot confesses in the higher 
numbers, Traiti de Phys. iv. 764.} In experiments of this 
kind it is almost impossible to determine, precisely, at what di- 
stance the central point of the screen is at its maximum of* 
darkfiess. ^ It is not necessary here to enteV into further formal 
computations of the amoilnt of error necessary to reconcile the 
alleged discrepancies f since it is obvious that results of this 
kind are not of a nature to be depended on for such minute 
calculations as those of the values of the lengths of undulations. 
Those *of Biot were tried with a view to a different compu- 
' tation. In my own trials of such experiments, I have seldom 
been able to feel certain of the distance at which the dark band 
first appeared, or of that at which it attained its mnximunr, and 
have often shifted the eye-glass through a considerable space 
before any marked difierence appeared. 

(3.) Mr. Barton’s third objection is certainly more for- 
midable in appearance than the preceding; but some of the 
same remarks will apply here as in the former cases : we shall 
also find one or two other considerations, which will furnish a 
complete explanation. 

With respect, to the experiment of Newton, to which our 
author here refers as at variance with Fresnel’s theory, we 
might ^cur to the general and obvious unreasonableness of 
citing experiments made :when the art of observing was in 
its infancy, as tests of .die refined theories of modem research ; 
but the present is a peculiarly strong case : this particular ex- 
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periment of Newton’s was confessedly of a rougher description 
than most of his others ; and the passage in which it is described 
appears to me a little obscure throughout (See Optics, Book iii. 
p. SOO et seq. £d. 1721.) But there is one circumstance at- 
tending the experiment, which alone suffices to place it out of 
all fair comparison with Fresnel’s formulae ; viz. that the origin 
of rays, instead of being a single point (the essential assumption 
in the theory), was a hole a quarter of an inch in diameter. 

But we may view it in some of its other relations : Newton 
shortly after describes very precisely his w'ell-known experi- 
ment with twd straight edges meeting at a small angle, and 

g ives a representation of the fringes. In this case it is evident 
lat the part of the image corresponding to the very narrowest 
part of the Opening is by no means dark at the centre; but 
just beyond, between the diverging hyperbolic branches, there 
is the commencement of a dark space represented. Now if 
we suppose two* such oodstructions placed with the points 
towards each other, there would result an appearance on the 
whole similar to that in Mr. Barton’s diagram ; and the ar- 
rangement of the edges would resemble fiis two curved edges, 
except that it is implied they were not actu^ly in contact* at 
their point of nearest approach ; but if they were so near as 
to allow no sensible portion of light to pass, eyen at one pofint, 

' the case would be pjrecisely that just describedt 

But it is not necessary to suppose the edges actually in con- 
tact to produce this eflect; for even when they are at a sensi- 
ble distance, it results from the well-known fact*bf the enlarge^ 
merit of the shadows of the two edges beyond their geometrical 
boundaries, that these shadows (projecting as it were before 
the edges to which they belong,) will coalesce^ before the edges ^ 
meet ; and this is a result of uie undulatory theory. 

Tl;|e same thing will be tre^ with parallel rectilinear edges, 
and may be aeen even*'withotit the necessity of a single lumi- 
nous point* as the origin ; and this seems ver^ likely to have 
been the real result observed by Newtqn» in die experiment at 
first referred to. 

I have repeated the experiment with slightly curved, as weQ as 
with rectilinear edges, in several forms and at various distances; 
and I »hi^ve invariably .observed, when the curved edges 'ap- 
proach^ ^ery near, an appearance similar to that represent^ 
in Mr. Barton’s diagram, hut with this imj^tant d^erente^ viz. 
that the central dark portion, which (if 1 linderstand his dia- 
gram rightly,) is represented as abmlntefy dark and isolatedy 
and havmg a continuation of the bright fringes on eltq^*side of 
it, in (hy experiments always appears to join contint&usly with 
the^ dark Uiadow on each side ; the bright fringes ulways bend- 
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ing off in an hyperbolic form, and not approaching each other 
so as to form any junction at the sides : the moment the aper» 
ture was sufficiently widened to allow of their thus joining into 
continuous curves (as in Mr. Barton’s diagram), the dark space 
entirely disappeared, and the progress of its disappearance 
was always that a faint light appeared at the centre, and 
thence extended tu the edges. 

In all my experiments 1 invariably find that with ver^ nar- 
row apertures, up to the degree of approach which gives the 
coalescing of shadows, the centre is always a point of relative 
brightness : just before the formation of the shadow the whole 
becomes dull, but the centre the least so ; the actual formation 
of the shadow commences by the approach of the two shadows 
from the edges, which at length unite in the centre. 

Now in comparing these results with theory, we mustcoi^iif 
ourselves to the case of rectilinear edges ; for the slightest con-* 
bideration will show, that, with curved edges, the portion of 
light at the wider parts, may, according to theory, conspire to' 
the production of the effect, at the narrower part, in a degree 
dependent on the incfcase of breadth or degree of inclination 
or curvature of the edges ; a case in which the analytical inves- 
tigation would b^ome immensely coi^licated^ Taking then, 
the formula as given in Prof. Airy’s Tract (p. 317), and sup-' 
pgsing an aperture wkh parallel rectilinear bides, it will be 
readily seen from the .expressions for thb values of (s), between 
which the integrals are to be taken (assuming such distances, 
&c. as will afford convenience of calculation), we shall easily 
find that commencing from the central part of the screen, and 
reckoning thence to lateral distances (which it will be con- 
venient to measure in terms of the breadth which the geome- 
trical shadow would have at the screen), we shall have for the 
limits of integration, successively, at the centre, at the edge of 
the, shadoW) and at 1, 2, &c. whole breadths of the shadoiyv 
beyond the edge successively, when the aperture is vety*naty^, 
row, the values of*(s) as in the following table ; and with these, 
by means of the table of integrals, we shall find the quantities 
which ore proportional to the brightness of. the corresponding 
points, of the sqrccn. 

Vahiss of «. BrightiiesB. ^ 

(lios) (-1)* ’ +C0002)* 



(• 0999 )* + (- 0006 )* 
(’0599)V(-0036)® 
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^ VfiluCB of f. , Brightness. 


•/O .(099*)*+ (-0098)’ 

(".P ....'...V... (•0981)*+(-0192)» . 

— ... (•09S8)* + (*0307)* 

(f!^) (-0788)*+ (-0397)* 


* Let us next suppose the aperture mder^ such, for example, 
tnat, agreeably to the above remarks, we may have for the 
cehtre 5 a= + 2* ; and proceeding thence only to i of the 
breadth beyond the geometrical shadow, we shall have (under 
the same heads,) 

(-9772)*+ (•6864)* 

(j!) (•216S)*+(-06n)’ 

^ Thus it will be apparent, even without taking the trouble 
"of calculating further, that these results of .theory mve an ex- 
act representation of the effects actually observed. The centre 
^ in either case a maximum, or point of relative brightness 
comf}ared with other parts of the screhn. When the aper- 
ture is extremely narrow the whole intensity is very small, or 
the image extremely dull, or even almost totally dark, which 
is precisely tlie character of the cpalesciiig shadows : when 
slightly wider, the increase of light is considerable, the centre 
being the brightest, but the variation towards the sides but 
small: when of considerable width (within a certain limit), the 
centre is still a maximum, the increase in the absolute inten- 
sity*great, and the variation from the centre to the edge more 
ra^. ^ 

The difference in the representation given in Mr. Barton’s 
diagram, from my observations, may possibly be no more than 
arises from the imperfect nature of the sketch, or of the en- 
graving; dnd it may not have been intended to convey the 
idea of bright fpr^es continued at the sides^ or of , the centre as 
absolutely dark; but however this may be, it is pbyiijhsly an 
essential point; and Mr. Barton will,* perhaps, in a future com- 
munication, be able to state it more explicitly. | 

Upon ihe whole 1 cannot but cmider ihjs theory of optics 
as under obligation to Mt. Barton for having brought forward 
several objections to the undulator^ system ; which are cer- 
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tainly of a nature deserving the most atCeftti^ lamination, 
and supported by good computations of the dieoretical results, 
altogetner evincing much research and skill/ li 1 have been 
compelled to diflfer from him os to ^he« d^mppison in&tituM 
with earlier es^riments, end in the actual results observed in 
the last case, 1 hope that he will re^hl these remarks in no 
other light than as conspiring with bis own remrches in the 
common cause of scientific truth. 

P.S.— In immediate connexion with the £)iegoing remarlcs, 
I have now to add, that I have received from Proiu Airy tbe 
following statement relative to these experiments ; and I gla^ 
avail myself of his permission to lay it before the readera of 
this Journal. 

“ I have repeated several times Newton’s experiment o|l 
knife-edges, placed at a very small distance apart. ^ As my ob- 
ject was to verify Newton's observations, and to verilV Fresnel's 
theory, as far as calculations ca|| be applied, I carefully avoided' 
the use of curved edges, whiclf introduce insurmduntable di& 
ficulties into the mathematical investigation. My aperture 
was made by two rectilinear cheeks, adjustible by a scr^. 
The edges of the cheeks are very truly worked. I have tried, 
holes for admitting the sun's light into the, room, of various 
breadths, from about J inch (which w^ the breadth of New- 
ton's hole in this experiment,) downwards. Thl aperture be- 
tween the cheeks has in general been varied through all the 
values between inch and 

measure is by estimation). My distances from the hole to the 
aperture, and from the aperture to the screen, have alirays 
been SO inches ; some of the observations have been made by 
myself alone, and others in the presence of another person. 
In every instance the centre of the image thrown on the scr^n 
has been the brightest part. There is one circumstance which 
would easily account for a careless observer supposing that 
the centre was dark : when the aperture is larm ( inch for 
instance), the centre is very bright ^ If now the aperture is 
suddenly contracted, tind the central light consequently much 
diminished, thu centre seems for a short time black. But this 
is merely the nervous efiect of surprise on the eye ; for on al- 
lowing the eye to rest for a few seconds, it becomes evident 
that the centre is brightest If instead of contr^ng the aper- 
ture from a wide opening to a narrow one* it be gradually 
opened from a very narrow interval to a wide one, it is evi- 
dent to the eye through the whole chuige that the centre is 
bright 
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Newton’s measures of the distances at which the first black 
bar is formed appear to be bad. According to theory, when 
the breadth of the aperture is very small, the distance should 
vary as the square of the breadth. This proportion is very 
closely preserved in Biot’s experiments with veiy narrow aper- 
tures, but is not at all maintained in Newton’s experiments. 
Newton’s measures are therefore inconsistent with Biot’s. 
Now Biot’s methods were in every respect superior to New- 
ton’s. Among the principal causes of superiority 1 may men- 
tion the use of a semitransparent screen, which could be ob- 
served behind, and the use of light almost strictly homoge- 
neous. It is also worthy of notice that Newton’s experiments 
were not intended for publication ; that Newton avers in his 
preface, ‘ thdt 'le had not repeated some until he had satisfied 
himself about all their circumstances ;’ and that he informs us 
that they * were put together out of scattered papers.’ 

Very' pressing occupaticfiis have prevented me, for the pre- 
sent, from repeating these experiments with accurate mear 
sures; the only observation With measures which 1 have ob- 
tained is the following : The distances from the image of the 
sun, formed by a lens, to the aperture, and from the aperture 
to the eye-piece, being each 60 inches, and the breadth of the 
aperture 0*07 inch, the centre was a bar of diluted blue in- 
closed by two^bars of red-brown. This agrees well with Frca^ 
nel’s theory and numbers ; for it appears on calculation that 
the extreme blue is rather brighter at the centre than on each 
side, and that the bright yellow is much less bright at the 
centre than on each side. 

LXXI. Narrative of Experiments made mth the Seconds Pen- 
duhim, principally in order to determine the hitherto un- 
assigned Amouftt of the Influence of certain minute forces on 
its Bate 6f Motion, By Mr. James Scrtmgeour. 

[Concluded from p. 350.] , 

following experiments were made in order to deter- 
mine the nature of the effect of the proximity of any body to 
the clock pendulum, and also to ascertain whether the current 
of air generated by the motion of the pendulum could be re- 
dacedf or prevented from being formed. The detached pendu- 
lum was mounted with two brass balls, weighing in all about 
8 pounds; the l&wr being 2 inches in diameter, and the other 
somewhat less. Two pieces of deal were placed parallel to 
the itmtion of the pendulum, one on each side of the balls, at 
the distance of about ^ of an inch; but the space at each end 
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of the bofirds wns left open. The detached pendulum beln^ 
previouslj; adjusted to the clock pendulum, at on* extent of vh 
bration of 2°, the pendulum was put in motion, y^th of a de- 
gree beyond 2^; and though the extent of vibration decreased 
by I*’ in 15 minutes, no difierence in the times of vibration 
was perceivable. When the boards were placed at the distance 
of ^ an inch from the balls, the extent of vibration decreased 
by ^ tbs of a degree in the same time ; and when they were 
removed alto^^ether, it decreased by -/^ths of a degree. 

The expenment with the boards at the distance of ^ an inch 
from the balls was repeated, with this difterence, t^t boards 
were placed at the ends of the former within ^ an inch of the 
extent of vibration on each side of the vertical. Thoi^h Ae 
space in which the vibrations were performed was thus in- 
closed, no perceptible diiference was observed in the times of 
vibration, owing to their rapid decrease ; if there were how- 
ever any difference, it must have been very small. 

. The preceding experiments prove that the vibrations of a * 
clock pendulum are not altered in their time, though they may 
be altered in their extent by the approach of any body, provided 
the impulse be given in the middle ; that is, as much in de- 
scent as in ascent, with the exception of the alteration which 
results from the diminished extent of vibration. If, however, 
die impulse be given in ascent^ the times of vibration will be 
slower, and if given in descent, tli^ will be qirfeker than if 
given in the middle ; and these different conditions will alter 
uie times only in proportion to the amount of friction or of re- 
sistance. 

In the next set of experiments with the clock pendulum, 
the pallets were adjusted so as to give three fourths of the im- 
pulse in descent. The suspending spring was also a^usted 
so os to cause the long and short vibrations to be performed in 
the same time, when in a detached state, and when furnished 
with a leaden oval bob of 7 pounds weight. ^ The clock wm 
fitted with pendulum and other apparatus in the vessel in 
which the exhaustion was to be made. On the top of this 
vessel there was a glass receiver about a foot deep and 7 inches 
wide. In the receiver was placed the clock, furnished with a 
small temporary dial, to show minutes and seconds. 

By this apparatus, the time and the proper adjustment of 
its different parts, such as the pendulum, suspension, &c. could 
be observed. 

The glass vessel above mentioned is the same that was em- 
ployed in all the experiments made with the pendulum vibra^ 
tine in vacuo, or in a state of considerable exhaustion. 

^ 3K2 
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Set, No, 1. 


Ezperhnenu. 

Gain in 

24 Hours. 

Extent of 
Vibration. 

In air 

+ 12'S» 


In exhaustion, 6^ in. 
Ditto is| ... 

+ 11*6 



+ 9*2 


Ditto 15| ... 

+ 7*6 


In air 

+ 7*0 

2*23 

Ditto 

+ 5*6 

2*23 

Ditto 

+ 5*5 

2*23 

Ditto 

+ 5*1 

2-25 

Ditto 

+ 4*2 

2*23 

Ditto 

+ 4*7 

2*23 

In exhaustion, 8 in. . . 

+ 7*4 

2*35 

Ditto 16^ • 

+ 7‘3 

2*35 


This set of experiments Js not very satisfactory, owing to the 
change of rate occasioned by the weakening of the suspending 
springi The difference between the results of the experiments 
in air and in exhaustion is smalU being only about 2*5 seconds 
for nearly the same extent of vibration ; whereas the results of 
those in air ought to have been about 6*5 seconds slower. 

This discrepancy may be accounted for, by attributing a 
small portion of it to the effect of the scapement, and the rest 
to the strength of the suspending spring, which caused the 
pradulum to return more quickW, when at the limit of the 
vibration, than if it had been weaker. The difference between 
the extents of vibration in air and in exhaustion is only *14 of 
a degree^ which would make no difference in the times of the 
vibration, as the spring was adjusted. 

In the above experiments the maintaining power was 5 
pounds; now, with the same pendulum vibrating on a knife- 
edge^ it would require only 2^ pounds to cause the pendulum 
to vibrate to the same extent ; consequently, in the former case, 
the power employed was double what was necessary to produce 
the effect. This power being applied to tne pendulum, had 
the effect therefore of bending up the suspending spring, which 
would thus have more power in its return in uie first incre- 
ments of descent, and would be less retarded by the current, 
than when vibrating on a knife-edge. 

As the spring would cause the pendulum to return more 
quickly ^m the highest point in the arc of vibration, it might 
be su|^)0sed that the vibrations would be performed in a mss 
tim& or that they would be the same as those of a shorter 
pendulum. This is so far the case, that the pendulum must 
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be made about half an inch longer, when vibrating by a strong 
suspending spring, than when vibrating on a knii^edge, in 
oriu that the vibrations may be performed in the same time. 

In the next set of experiments, a suspending sprinnwas em- 
ployed,, which was thinned so much as to be just sufficient to 
bear the weight of the pendulum. This was done as a pre- 
paratory step, previous lo determining an extent of vibration, 
such that the amount of the increase of vibration in vacuo 
would be equivalent to the amount of the loss occasioned by 
the current generated in air. A cylindrical bob, of 8 pounds 
weight and 2 inches diameter, was first employed, which, it 
was supposed, would have nearly the same momentum or spe- 
cific gravity, as the common mercurial pendulum with its glass 
vessel. A piece of thin tin-plate was fixed at the lower end, 
across the centre of the bob, and projecting downward Ij- inch; 
and the pendulum was so constructed, that the bob could be 
turned by a swivel, without altering its length or removing it 
from the vessel. By this means the position of the piece - 
of tin-plate could be altered, so as to be either edgewise or 
broadside to the path of the pendplum. The piece ot titt-plate 
would thus produce a greater* or less resistance, as well as a 
greater or less counter current to the motion of the pendulimi, 
with the same weight, accordingly as it was placed broadside 
or edgewise. 

No, 8. — With the tin-plate placed broadside' to the path 
of the penduluiP) the impulse being given equally in ascent 
and descent. *** 


Experiments. 

Loss' in 

24’ Hours. 

Extent of 
Vibration. 

In air 

—6“ 

I9"*» . . 

. . . . 2-0® 

Ditto 

-6 

19*6 . . , 

. . . . 2-0 

Ditto 

-6 

18'6 . . < 

. . . . 2*0 

In exhaustion, 6 in. . . 

-6 

]5>8 . . , 

. . . . 2-8 

Ditto 18^... 
In air . 

-6 

16*2 


-6 

19-2 . . 

. . . . 2-0 

Ditto 

-6 

19'5 . . 

. . . . 2-0 


5^/, No, 9.-r^ith the tin-plate turned edgewise to the path 
of the pendulum, 


Experiments. 

In air 

Ditto ......... 

In exhaustion, 6 in. • . 

Ditto 19^ . . 
In air ... / 


Loss ia Extent of 

24 Hours. Vibration. 

— 

—6 19-0 *'2 

-6 186 

'—6 19*2 ...... 2-6 

19-2 2-2 
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Set^ No. 10. — With an oval leaden boh of 8 pounds wb^ht. 

Expenmontt. ^ Vibration. 

In air +10'6* 2*7® 


Vibration. 
. 2 - 7 *^ 

. 2-7 
. S‘15 

. 2-9 
. 2-7 


Ditto........ +i6-l 2'7 

In exhaustion, 6 in. . . +9*1 3*15 

Ditto 13^.. +9*5 2-9 

In air + 9*0 2*7 

Ditto + 9*5 

Set. No. 11. — With the pallets set so as to give the impulse 
all, or very nearly all, in the ascent. 

Gain in Extent of 

Expenoients. 24 HourB. Vibration. 


Experiments. 


In air . 

Dittt +6*2 2*63 

Ditto +6*4 2*63 

Set, No.V ^. — With the (pallets set ko as to give three fourths 
of th^dmpulsc in descent. 

Gain in Extent of 

Expenments. ^4 Hours. Vibiation. 

In air + 7*3' 2-8'’ 

Ditto + 7*« 2*8 


+ 6*6* 2*6S« 


For the experiments in Nos. 1 1 and 12, it was necessaiy that 
the pallets should be of a peculiar shape. It was formerly 
stated that they we ground hollow in the flanches for the 
purpose of giving thet impulse in de'^cent. *^116 pallets were 
sufficiently broad to admit of two separate actions of * ’ Awheel : 
one half of ^he tluckness of each, on the same side, wa& ground 
fiat in the way usually done for .. dead suipcinent. It was also 
stated thcu tUe pallets were jointed concentrically on the axis. 
The cential brass collet or socket on which they were jointed, 
was fixed to the arbor by a pinching screw. By this means, 
the pallets could be moved along the arbor, and thus the ac- 
tion of the wheel could be shifted from^ the,one to the other 
at pleasure, and the wheel could also be put out of action al- 
together, if« reouired. In order to* ^ve the tvhole impulse in 
ascent, the pallets required to be pitched deeper in the wheel 
than usual; and in order to c^par the teedi>proper]y, they r^ 
quired to be made thinner or shorter in the fianches; .this 
caused a corresponding loss of power. * . 

The postidh of the pullets which was employed to give jthe 
impulse in descent, was a little deeper or thicker than the 
portion used to give the impulse in ascent. Hy this means, a 
greater impulse was given iitthe fbrniei; ease than in the loiter; 
and thus the greater extent of \lbration 111 . the experiments of 
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No. 12, 08 compared with those of Na 1 1, is accounted ibr. 
If 1'5 second he allowed for the difference in the extents of 
vibration, ’and if io this the 1 second actually shown by expe- 
riment be added, the amount 2*5 seconds will be the dimrence 
between the two methods, -«the one of giving the whole of the 
impulse in ascbnt, and the other of giving Uiree fourths of it 
in descent. 

When the pendulum was suspended bv a strong adjusted 
spring, there was no less than 5 seconds of dilierence between 
the results of the two methods. 

In consequence of this alteration on the pallets, the pendu- 
lum bad been lengthened so as to produce a difference of 4 or 
5 seconds in 24 hours, which accounts for to gfeat a difference 
in time as that shown between the experiments of Nos. 10 & 1 1. 

Set, No. 13. — With the same pendulum bob as before, the 
impulse being given equally in ascent and descent. 


Experiments. 

In air 

Gain in 

24 Hours. 

-f*12*7* . . . 

Extent of 
Vibiul^oiv 

.... 1*8^^ 

Ditto 

+ 12*6 . . 

.... 1*8 

In exhaustion, 6 in. . . 

+ 18*0 . . . 

.... 2*06 

Ditto 14 . . 

+ 16*3 . . . 

.... 1*9 

Ia air 

+ 13*0 . . . 

.... l*ft 

Ditto 

+ 12*5 . . . 

.... 1*8 ' 


Set, No. Ilf. — Wit,* .1 round bob of 8 pounds 2 ounces in 
weight, the impulse being given in the middle. 


Experiments. 


Gain in 
0' Hour^ 


r'.xtent of 
Vibration. 


In air + '43^ 

Ditto +4*8 1*43 

In exhaustion, G In. . +14*6 ' 1*8 

Ditto 13*5 . . +13*5 1*6 

In air .... , -f- 4*8 1*43 

Set, No. 15. — With the pendulum vibrating on a knife-edge, 
and the same maintaining power as above. 


. Experiments. 

In air 

Ditto 


Gain in 
24 Hours. 

+ 4-1* . 
+ 4*7 


Extent of 
Vibration. 

158®. 

1*58 


The comparisOn^of these experiments with the preceding 
shows the increase in ^he extent of vibration arising from the 
subsU^tion of the knife-edge for the suspending spring iior in 
othei' Words, the loss in (he eiftwt of vibration ari^ng from the 
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use of such a spring, (bough very slender, instead of a hnife- 

ed». 

Set^ No, 16.— With knife-edge and round bob of 8 pounds, 
the impulse being given in the middle. 

Experiment!. 

In air + 

Ditto 

In exhaustion, 6| in. 

Ditto 16| . . . 

In air 

Ditto 

Set, No. 17. — With knife-edge, and a greater maintaining 
power. 

Expeiiments. 

In air 

In exhaustion, 6 4 in 
Ditto 15^ . . 

In air 

Ditto 


Own in 

Extent of 

24 Hours. 

Vibration. 

+ 0-5* . . . . 

. . . 2-26® 

+01 . . . . 

... 2*26 

+ 0*1 . . . . 

. . . 2*84 

+ 0-7 . . . . 

. . . 2*50 

+ 0*4 . • . . 

+ 0-4 

. . . 2*26 


Grain in 

Extent of 

24 Hours. 

Vibration. 

- 4*2* . . . 

. . . 2*66® 

-4*4 ... 

. . . 3*35 

-3*6 ... 

. . , 3 00 

— 4*0 ... 

. . . 2*65 

— 4*0 ... 

. . . 2*65 


Set, No. 18.— With an oval bob of 8 pounds weight 


Experiments. 

In air 

Ditto 

Ditto 

In exhaustion, 6| in. 

Ditto 164 ' * > 
In air 


Grain in 

Extent of 

24 Hours. 

Vibration. 

+ 3*2» . . . 

. . . 2*55® 

+ 3*6 ... 

. . . 2*55 

+ 3*5 ... 

. . . 2*55 

+ 3*7 ... 

. . . 3*00 

+4*3 ... 

. . . 2*80 

+ 3*8 ... 

. . . 2*60 


Set, No. 19. — With an oval pendulum 124 pounds in weight, 
and the same maintaining power as above: — 

Extent of vibration, 2^**1. 


Set, No. 20. — With an increaset} maintaining power. 


Expenments. 

In air 

Ditto 

In exhaustion, 64 in. 
Ditto 164 • • 

vln^air. * 

Dittos 


* Gain in 

Extent of 

24 Hours. 

Vibration. 

+ 2*8' . . . 

. . . 2*75® 

+ 2*1 ... 

. . . 2*75 

+ 2*4 ... 

. • . 3*10 

.+ 2*7 ... 

. . • 3*00 

+ 2*8 ... 

. . . 2*75 

+ 2*2 ... 

. . . 2*75 
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Seff — With a diminished nsalhtoining power. 


Expeiimeots. 

Gun in 

24 Hours. 

Extent of 
Vibration. 

In air 

+ 5*9* . . . 

. . . . 2*3® 

IKtto 

In exhaustion, 6} in. 
Ditto 18 . . . 

In air 

Ditto 

6*3 ... 

+ 7*4 ... 

+ 7*0 ... 

+ 6*2 ... 

+ 60 ... 

... 2*3 

... 2**; 
... 2*6 
... 2*3 

... 2*3 


In these experiments, the exhaustions were carried as &r as 
the pump was effective ; the float-gauge generally gave indica- 
tions within two or three tenths of the barometer, but the ex- 
haustions were probably rather gi^ater than what were in4i- 
cated, os the surfaces of the mercury could not be seen, irim 
pipes being used for the gauge. The mean exhaustions de- 
tailed in the various experiments were taken at the end of 12 
hours, and extended to 24, in the tables. The number of 
pieces of which the vessel wa<i composed, and the necessity of 
frequently opening it, rendered it a matter of great difficulty 
to keep It air-tight. At the place where the pendulum hob 
traversed, a horizontal section of the vessel was IS inches long 
and 9 inches broad. > 

From these experiments, it appears that if a pendulum with 
a mercurial or a cylindrical bob be made to vibrate at the 
extent of 2°*2 or 2®*3 from the point of res^ the time of its ' 
vibrations will i^ot be altered by changes in the density of the 
atmosphere; and the same ooservation holds good withi 
common leaden bob, vibrating to an extent or 2®'6 or 2°*7 
The reason of this is, that the gain resulting from the weak- 
ened current is compensated by the loss arising from the in- 
crease of vibration. The following conditions are, however, 
necessary for the production of this result: the impulse must 
be given in the middle (that is, one half in descent, and one 
half in ascent) ; and the pendulum must be suspended by a 
very thin spring, or on a knife-edge. 

Though an adjusted spring would compensate for the loss 
of vibration arising froni^incroase of friction or decrease o^ 
maintaining power, and would be but little affected by changes 
in the atmosphere, yet it is liable to changes in its rate arising 
frdm thb weakening of the spring by continued action ; at least 
this is generally the case for several years after it is first set 
going. 

From these considerations,^ appears that a weak suspending 
spring or knife-edge, adjuste<l so as to admit of an inerfase 
in the extent of vibration as the density of the air decreases. 

Third Series. Vol. 2. No. 12 . June 18S3. 3 L » 
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and conversely, is to be preferred to others in its application 
to the pendulum ; for, by thus allowing a proportional increase 
in the extent of vibration, due compensation for changes in 
the density of the air is obtained ; besides, by the use of the 
thin spring or knife-ed^, instead of a thick adiusted spring, 
the liability to changes in the rate of the pendulum from that 
causers removed. If good workmanship be not spared, and 
a dead-beat scapement with jewelled pallets be employed; 
and if the impulse be given in the middle, which can easily 
be done by slightly hollowing the impulse flanches ; and if the 
pendulum, which must at least be 8 or 10 pounds in weight, 
be firmly fixed, — the maintaining power may be transmitted 
without any material dimipution lor a period of several years. 
The changes which arise from increase of friction, and cause a 
decrease of vibration, are but small as well as slow in their pro- 
gress, and they can be easily calculated upon ; but the changes 
which arise from the stat^ of the atmosphere are frequent, and 
to estimate them properly is a much more difficult task. 

Glasgow, 1833. 


LXXII. On depurating the Phosphates of Lime and Magnesia, 
^ Bp Mr, G. O. Rees.* 

T^H£N the phosphate of lime occurs in urinary calculi 
mixed with the phosphate of ammonia and magnesia, 
it i^ rather difficult to discriminate between them. I have, how- 
ev^, found the following process to answer this purpose per- 
fectly. 

lleat two or three grains of the calculus to be examined to 


redness, so as to expel the ammonia present, which if allowed 
to remain would interfere with the future steps of the process 
by forming a triple salt. The residue is to be dissolved in 
dilute hydrochloric acid, and a solution of bicarbonate of 
potassa added in excess ; part of the base of the phosphate, 
whether of lime or magnesia, is now held in solution as bicar- 
bonate^ and may be procured as carbonate by filtration and 
boiling. The carbonate so precipitated must be well washed, 
in oraer to^ free it from the 4 )hoswhate of potassa, and may 
then be dissolved in dilute hydrochloric acid ; by these means 
the phosphoric acid is entirely expelled from the earths, and 
their usual tests now act characteristically. Thus if magnesia 
be prea^nt, ammonia produces a precipitate soluble in a solu- 
tion cCmuriateof ammonia; if lime be in the solution, oxalate 
of ammonia precipitates it; and if both earths be present, both 
the^e indications are fulfilled. 


* Communicated by the Author. 
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This properly which the bicarbonate of potassa poissessas 
of decomposing th6 phospha^ is only available in qualitative 
examinations; as the conversion into carbonate is only partial. 
The use of the salts of lead in freeing the earths from phos- 
phoric acid requires much time and attention ; whereas the 
process here recommended, occupies but a few minutes, and 
though not so complete in its effects^ answers completely to 
distinguish the earths wlTen combined with the phosphoric 
acid. G. O. Rees. 


LXXIII. Descriptions of several neuiBritithForms amongst the 
Parasitic Hymenopterous Insects, By J. O. Westwood, 
P,L,S, Sfc,* 

[Concluded from vol. i. p. 1S9.] . 



17. MonodorUomerus, Westw. Torynms\ B. a. Dalm. 
Torymus ^ Walk. 

affinis. Oiflfert prscipuu collari majon transverae 
^ (fig. 2.) femoribubque pobticis crasbioribue, nec serratiB, subtus dente 
iinicn paullo ante apicem armatis (fig. 1.). Clava antennarum artlculM 
duobus praeccdentibus vix brevior. Ramus stigmaticalis ut in {JUSKwowe. 
Mesoscutum suturis dibtinctis. — Monod. obscurtUt Westw. Viridi-wpeus, sb- 
domine supriL chalybeo cupreoque nitenti» subtfis saturate fulvescqiiti, scff- 
mento basali viridt ; femoribus piceis, in medio mneis, tarsis tibihque fulvis, 
his in medio obscurioribus ; al.e sub stigmate obscuriores itigmate fiMoo. 
Aatennm nigrae. scapo piceo-fulvescenti, oviductus abdominis Jonritadise. 
Long. Corp. H Hn. Variat paullo major, colore fulvescenti subtus nagis 
difiuso. Emsham, August 1828. Warwidc, Augus^ 18jS7> 


18. Mesopolobus, Westw. ^ 

PaeJ^larehroWestv. affinis. Caput thorace latius, antenns aensim clavatss 
13>firticulate, articulo 3tio annuliformi, 4to majori. MaadibulssS^d-dan- 
tats. Palpi maxiUares furcati (fig. 4.). Tibiae intermedia fere ad apicem ex* 
ternum lobo parvo triangulari aliato. Thorax elongato-ovatus. Abdomen 
parvum anguatum depressum. ? ignota.— Jf«.,/iwciio«i<w,Weitw. Lwtd 
viridis, abdomen nigrum, cbalybeo cu[h^ viridique nitens, fasi^fiilvSante 
medium ; antenois fulvis, pembus fiaris, tarsisipapice fusci^ titusrun iSbo 


* Communicated by the Author, 
t Ohs. Nomen Torymus** omniiid respuendum. 
3 L2 
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nigro. Alw hyalinw apice areola costaUs ramoque stigmaticaii fascb. Long, 
Corp.-i-lirt. CoombOtMay 18!S7*. Birmioghain, August Windiw, 
July im 

19. Plahfmesopus^ Westw. 

MeMopok^ Westw. affinis. ^ Difiert predpue palpis maxillaribus noo 
catis articulo 2do magno dilatato 4toque longissimo. Tibue iptermedia 
sensim dilatata fei4 ad apicem, angulo externo apicali in fasdculum parvum 
terminato (fig. 5.). Tibia antica etiam ptiulld dilatata. Abdomen ovatum 
depreasum thorace multd minus; antennanim clava magna. $ ignota. — P/of. 
/ifttoAf, Westw. Viridis, abdomen nigrum subcupreo nitens; antenna 
fulva, basi flava, apice fusca ; pedibus flavis, tnrsonim apice fusco, femo- 
libus tibiisque intermediis linea fusca, his etiam linefi rubifi, fasdculu apicali 
nigro; alarum ncrvi pallidd fiiscescentes. Long. Corp. I iin. Coombe, 
April, May 1827 — 1828.->Ob8. Speciem? majorem 4 Dorn. G. T. Rudd 
accepi. 

20. Gastrancistrus^ Westw. 

Caput transversur.. thorace latius. Antenna inediocres mice crassiores 12- 
articulata, articulis 3 et 4 annultformibus 5—9 cyathiformibus (fig. 6.). 
Abdomen elongato-ovatum, depressum, apice rorniculis 2us recuryib ; ovi- 
ductu exserto, abdominis ^midio longitudine fere aquante (fig. 7.). Ala 
ramo stigmaticali longo clavato. To^ pentanieri, omnes simplices, pul- 
villis magnis. — Geutr. Vagans^ Westw. Thorax purpureus, abdoinine aneo, 
basiviride; capite aneo-nigro; pedibus piceis. genubus pallidioribus, an. 
tennis nigris. Long. Corp. 4 Hn. Coombe, May 1827. — Obs. Et^lmoet 
Callimam, oviductu exaerto affinis. Ex illo tarsis simplicibus, ex hoc ramo 
stigmaticali elongate antennisque difibrt. 

21« Trichogramma, Westw. 

jigotdoneuro Westw* affinis. Caput breve, thoracis latitudine et illo aretd 
applicatuifi. Antenna breves, O-articuInta, articulo Imo longo, 2do brevi 
gracili, 3tio quam 2do majori crassiori; 4 et 6 brevibus, fitoque maximo 
oblongo.ovato apice acuminato (fig. 8.j. I'horax fere quadrates, postice 
rotundatus, abdomine longior, sciitello mngno; abdomen breve, transver. 
sum, sessile, thoracis latitudine ferd ad apicem. Ala antica ma^na pilosa, 
ramo sti^aticali elongato, pilisque in lineis circiter 12 loneitudinniibus 
positis. Pedes simplices. Tarsi ut mihi videtur 3>articulati, pulvillis magnis 
(fig.9.).'— TVicA. etMiHcsoens, Westw. FuWo.fu$cescens, abdomine obscunori, 
pedibus* pallidioribus. Long. Co^. ^ lin. Chelsea, June 1 1, 1828.<— 
Obs. Omnium Chalc^idarum minutishimus. 

22. Aprostacetus, Westw. 

Eulopho affinis. Caput thoraxque mediocres. Antenna S^irticulata, articu- 
lis 2, 3, 4, et 5 lon^tudine aqualibusnt sensim paulld crassioribus, articulis 
3 ultimis clavam crassioreui formantibus (fig. 10.). Abdomen elongatum, 
sessile, thoracis latitudine et illo dupl^ longius, ad apicem sensim acumi- 
natum ; oviductu exserto (parte exsertfi tertihm partem loneitudinis abdo- 
minia aquante (%>11.). Tarsi tetrameri . — AprotL caudo^, Westw. Nigro- 
aneus, abdoOrine aneo nitido, antennis peuibusque piceis, tarsis genubuv- 
que pnltidioKbus. Long. corp. ovid. incl. ^ lin. Coombe, May 1827. 

23. ManholmuSi Westw. 

C^t tflprfi trauBverso-quadratum cum tuberculo antico (^. 13A in quo 
inndraf 'untenna, qua sunt 10<irticii1ata, oorpore longbres, filiformes^ 
nuda, articulo Imo crabSiori, 2do brevissimo, reliquis elongatis. Palpi 
ntaxillares longi, ponduli.^ Thorax elongato-ovatus. Ala superiores cellutt 
1 marginali umb^e discoidefi rhomboidefi, cellula alia quflsdam etiam in- 
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cUcaDUir(fig.l4.'). Abdomen ovetura* convexuni,po«UciapaiiiHnalam. Pedet 
longi^ ipciieiif femoribub craMioribus.~J?MiA. AwWi, Wenw. Ni^K^bdo. 
mine nitido, i^ibus piceis, femoribus tibKfquein medio obscurioribusj alia 
BubfuscescentibuH. Long. Corp. 1)- lin. Exp. alar. 3| lip. Yorkshire, Re?. 
G. T. Rudd. — ObB. Alarum nervi secundum typum Afy$Manm dispomu* 
tur, at antennas caputque tuberculatum affinitatem cum Proclofrt^iidiftaia 
quibusdam demonstrant. 

24. Hemisius, Westw. 

Tdenomo Hal. afSniB. Caput thoracis feri magnitudine. Antenns in t«p 
berculum parvum anticum positae, longs, ad apicem clavatih, articulis 
11-discrctis, 3tio, 2do minori. clavd 4.ardculatft (fig. 12.)# Thorax con- 
vexuB, rotiindatus ; aim thorace toto vix longiores, ranio stigmaticaU elon- 
nto, clavato, in aim diecum ohliqud descendenti. Abdomen ovaturo, sub- 
depressum, segmento 2do inaximo.— ATcai. miitid«a, Webt. Ni^,abdwine 
piceo-niero, pedibus fiavesoentibus, antennis piceis babi paflidiB. Long. 
Corp. i lin. 

The Grove, Hammerbmith, April 24, 1833. 


LXXJV. On the Modulus of Elasticity qf Gold, i^B. Bevan, 

Esq, • 

7b the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

I T is something remarkable that while the modulus of elas* 
ticity and stiffiiess of a number of the common metals have 
been investigated and determined, that of gold, which is con- 
sidered the most valuable metal, should iiave been neglected, 
or overlooked. To supply this defect I have lately obtained a 
piece of pure gold, and have asceitained the measure of it» 
elastic force to be about 11,690,000 pounds to the square 
inch, or 1,390,000 feet when recently drawn into wire. Or 
about 1,000,000 feet lower than the nrodulusof platinum, and 
5,000,000 feet less than tliat of p1ate>glass. 1 suspect, how- 
ever, that the modulus of gold as alloyra for coinage, is some- 
thing higher than that of pure gold ; but at present 1 have not 
been able to procure a piece of suitable dimensions to demon- 
strate it. 

Those who are in the daily habit of taking gold coin soon 
acquire a knowledge of the proper sound or note given upon 
striking a piece of money upon a table or hard substance : this 
well-known though undefined note or sound depends upon* . 
the modulus of elasticity of the metal, as well as upon the aia<* 
meter and thickness. A piece of coin, of the same dimensions, 
both as to diameter and thickness, oif silver, will give a note 
about a major fifth higher than one of gold, when a similar 
coin of copper will give a note an octavd above that of gold ; 
and if made of steel would give a note a minor third above 
that of copper. 




4I>6 Mr. W. Sturn^Vn Me Tkmry ^Magneiic J&etitieiHf, 

To convincoany person of the influence of the modulus of 
elasticity of metals on the musical sound produced by them, 
let them have ^ tuning-fork made of bell-metal, of the same 
length and thickness as a fork made of steel ; they will find 
the note given by the bell-metal fork a fifth lower than the 
note from steel. 

The stiffness of gold, against taking a permanent set or 
flexure, 1 find about fths of that of brass ; ^th of the stiffness 
of wrought iron, and ^th of that of untempered steel. 

1 am. Gentlemen, yours truly, 

B. Bevan. 


LXXV. On the Theory of Magnetic Electricity, By Mr, Wm. 
Sturgeon, Member of the British Association for the Pro- 
motion of lienee g Lecturer at the Hon. East India Com- 
pany's Military Academy^ Addiscombcy ^c. ^c. 

[Concluded from p. 371 •] 

f N the positions which 1 have advanced for exhibiting the 
^ proximate laws of magnetic electricity, 1 have carefully 
avoided every consideration tliat could possibly embarrass the 
mind, or prevent them from being understood They would 
virtually f however, have been but very little afiecled by taking 
into account the magnetism of the metal as an intermediate 
agent ki the process of excitation ; but they are much simpli- 
fied by omitting those remote laws, which would be better ex- 
hibited separately, and as a distinct class, which may be admit- 
tecl, or rejected, at pleasure, without affecting the calculations 
of the experimenter. 

Position 7, with its illustrations, will explain the apparent 
anomalies in the direction of the electric current in wires, when 
excited at various parts of the surface of the magnet ; and will 
show that, with respect to the exciting polar magnetic ItneSj the 
direction of the current is constantly the saftie. 

^The electrical vortices also, both simple and compounth as 
1 have discovered them to be exhibited by plates and discs, 
whether rotating on an axis, or moving in right lines, may very 
leosily be explained by the same position. 

The simple vortex represented in fig. 24. (Plate I. vol. i.) 
may be regarded as the ring with its exciting polar lines^ in 
fig.7aiMl8. P1.I. of the present volume, in an inverted order; 
having the marked ends of the exciting lines downwards in- 
step of upwards, whidi^is the case in all tlie figures of the 
former plate. 

In fig. flS. (Plate I. vol. i.) the ring may be supposed to be 
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advancing with its external sar&ce against the exciting poiar 
fnagnetielines. Hence the direction of the current in uie ring 
will apprar to be reversed ; thougb» with regard to the exciting 
lines which called it forth and gave it motion, the direction re- 
mains constantly the same. 

The compound vortices in fig. 16, 17, 21, and 22. (IHate I. 
vol. i.) are easily explained in the same, manner, by considering 
each vortex as a simple ring. In fig. 16 and 21. the interior 
surface of the supposed ring strikes the magnetic lines in the 
vortex on the right-hand side of each figure. But the exterior 
surface of the ring receives the exciting impressions in the 
vortex represented on the left side of each figure. The com- 
‘ pound vortices representeil in fig. 1 7 and 22. are explained in 
the same way, b}^ considering them to be receiving the exci- 
ting impressions in the contrary order. 

By taking advantage of this beautiful law, I have been en- 
abled to exalt the force on the edge of a revolving disc to a 
considerable extent, as will be shown by the following experi- 
ment. 

Experiment 22. — Let fig. 10. (Plate I.) represent a disc of 
copper, revolving in a vertical plane between the poles of two 
horse-shoe magnets, situated as in the figure, having the north 
pole of one magnet and the muth pole of the other on the same 
side of the disc. ^ 

With this arrangement the electric forces will be distri- 
buted as indicated by the small arrows in the interior of the 
circular plate; when it is rotated in the direction of the large 
exterior arrow. By this distribution the resulting forces in 
the upper and lower edges of the plate have the same general 
direction. In the lower edge the aggregate force or current 
is in the same direction as that in which the plate revedves ; 
but in the upper edge the a^regate current is in the opposite 
direction to that of the revolving plate. By reversing the ro^- 
tatory motion, the whole systems of curreiits>1)eoome reversed 
also. * 

There is a very great advantage by this disposition of the 
magnets and the copper due; for not only is the force in the 
upper and lower edges very much exalted, but by the arrange- 
ment of the magnetic poles they very nearly neutralise each' 
other's e^cts on the needle. To accomplish this point the 
ihost decidedly, whi^h is an important consideration in the ex- 
periment, the exciting magnets oughts as nearly as they eon 
possibly be procured, to be of the ^aie power. 

If, instead of a single disc, the compound disc, described in' 
Experiment 21. in my last communication, be employed, the 
excited forces are still more powerful. A liwge straight needle 
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placed on a pivot either above or below, wkh a slight direc- 
tive tendency in the plane of the plate, will, with a very moN 
derate uniform velocity of the latter, become steadilv draected 
at right angles to the edge or plane of the revolving disc. 
Indeed, the needle, although at nearly two inches distant from 
the edge, is very frequently thrown several times round on its 
pivot by a sudden motipn of the disc. 

. The line of greatest energy in the area of the disc by the 
arrangement in fig. 10, is in that diameter which joins the mag^ 
netic poles ; and its general tendency is in the direction of the 
straight arrow, but becomes inverted by inverting the motion 
of the plate. When one magnet only is employed, as in fig. 16 
and 17 (Plate J. vol. i.), the line of greatest energy in the area ' 
of the disc is always a curve, unless the plate be very small. 

By looking over Mr. Faraday’s paper, I find that amongst 
other ingenious arrangements, he has also employed a disc of 
copper in some of his vei^ interesting experiments ; but the 
arrangements with that gentleman’s apparatus are very diffo* 
rent to those of mine, already described. 

Mr. Faraday has given to one of his revolving discs the title 
of ** a new electrical machine and as tlie deflections which 
he obtained by this apparatus were by the employment of u 
delicate multiplying galvanometer, and those which I have 
described were obtained by a heavy needle, without any mul- 
tiplying apparatus whatever, it may perhaps be inteiesting to 
some readers, if w'e were to bring into one view the results 
obtained by Mr. Faraday’s new electrical machine” and those 
which 1 have shown to be produced by iny comparatively old 
one. 

Besides the delicate jnultiplyinggalvanometer which Mr. Fa- 
raday has described, he also states that he employed, what 1 
believe to, be the Jargest artificial magnet in the world, — the 
Compound magnet bdonging to the Royal Society of London ; 

** composed of about 450 bar magnets each fifteen inches long; 
one inch wide, and lialf^n inch thick, arranged in a box so as 
to present at one of its extremities two external poles. These 
poles projected horizontally six inches from the box, and were 
each twdve inches high and three inches wide. They were nine 
inches apart; and when a soft iron .cylinder, three quarters of 
an inch in diameter, and twelve inches long, was put acrora 
from one to the other, it required a force of nearly one huri- 
drsd*pQ(Bnd.s to break the contact*^. (Phil. Trans, of the Royal 
Society of London, for the year 1832. Tart i. page 135.) 

* There is a material di£brence in the proportions of magnitude and 
power of this magnet, and of that which I described in the Phil. Ma^. and 
AnnaU Tor March 1832. Here are 450 bars, which collectively weigh at 
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With this mimetic force, and the aMistatice of a gaivano^ 
meter which muUipJied the electric force more than titoes, 

a permanent deflection of the needle of nearly 45° could be 
sustained.” 

With my simple electrical machine, excited by a magnet ol 
about three pounds weight only, and a needle, supported on 
a pivot, either above or below the edge of the revoivinff disc, 
a permanent deflection of more than 40° can be exhibited. 
And when two such magnets are employed, as in fig. 10, the 
needle may be kept steadily deflected* at right angles to the 
plane of the disc. 

From -this simple statement of facts, we readily perceive 
that the apparatus of Mr. Faraday exhibits but a very small 
portion indeed of the excited force in the disc, and leaves in 
complete obscurity the finest application of that force ever ex- 
hibited on the magnetic needle. * 

The electric force which may be led or conducted by a wira 
frofli a revolving disc may be very much exalted by taking^ 
advantage of the distribution accomplished by the arrange- 
ment of magnets exhibited in the following experiment. 

Experime7U 23. — Let the disc revolve between the poles of 
two hors&'shoe magnets, having both the north poles on one 
side, and consequently both the soyth poles on the other side 
of the disc, as in fig. 11. (Plate 1.) In this case the four sy- 
stems of forces which flow over the surface of the disc give 
two resultants in the same diameter. When the disc revolves, 
in the direction of the exterior arrow, those resultant forces 
will run from between the poles of both magnets towards the ' 
centre or axis of motion, where they meet. Fropi the axis of 
the disc, a portion of those forces may be led off by one or 
more wires at pleasure. The resultant forces wfll be reversed 
by reversing the direction of die revolving disc. * 

When four or more magnets are similarly arranged on diap<> 
meters of the revolving disc, several resultants are driven to 
or from the axis or’^centre. By this means the force led off is 
very much increased. No application of magnets to revolving 

least 7 cwt. The power of this gigantic magiic* on the iron rod^ if only 
about one hundred pounds, or not quite fth of its own weight. This force, 
however, niubt nece<)sarily be much loss than the magnet is capalile^ol cx- 
ertins on a proper cross piece or lifter ; but it is not likely from this fact, , 
that It IS capable of supporting its own weight. The hor^e-shoe ni^det 
which 1 described weighs between nine and ten pounds ; and it^ liRiVg • 
power equals one hundred aAd twenty pounds, or about twelve tunes its 
own^weight. 

ThirdSerin. Vol, 2. No. 12. June 1838. 3 M 



450 ]y[r. W. Sturgeon * 0 n the Theorjfof Magnetic EUetricitpi, 

discs, however, can drive off through wires the whole force 
excited. 

Cylinders properly mounted, with respect to the exciting 
magnetic lines, offer a much more efficient apparatus than discs 
for driving a continuous current through conducting wires. 
I have made some apparatus upon this principle, but must de- 
fer the description till another opportunity. 

When a sudden and momentary current is to be exhibited, 
no mode of excitation hitherto discovered can be employed 
with greater advantage than that of suddenly making and anni- 
hilating a temporary magnet of soft iron, inclosed in a spiral of 
copper wire, — a mode which 1 believe was first introduced 
by Mr. Faraday in some of his experiments for deflecting the 
magnetic needle ; and which, in the experiments of M. Nobili, 
and afterwards, in this country, in those of Mr. Saxton and 
Mr. Forbes, has been so successfully employed in exhibiting 
the electric spark. ^ 

By this mode of excitation the whole of the exciting pdlar 
magnetic lines are called forth simultaneously, and with a ve- 
locity not easily accomplished any other way; and in directions 
the most suitable to produce the greatest effect. 

1 have only to ado in this place, that whatever claims mav 
have been made bv others to the first discoveries of this brancri 
of science, 1 apprehend that the experiments and explanations 
hitherto produced in this serids of communications can leave 
very little difficulty in placing those discoveries in the proper 
quarter. My vibrating disc (Phil. Mag. and Annals, N.S. 
vol. xi. Plate III. fig. 3.; has, I perceive, already been recog- 
nised as the first instrument which exhibited phenomena 
which could not be reconciled* to the hypothesis advanced 
upon the experiments of Arago. And my rotating disc is 
not only the first ** machine” of this class that was ever made, 
Jbuc is nt this time the most efficient of its kind. The deflec- 
tions of the needle exhibited by the former apparatus led to 
the construction and employment of the lafter. And although 
I did not, in my first communication, advance a direct asser- 
tion that the excited ^orce in the discs was the electric', my 
statements, to say the least of them, were favourable to the 
supposition, — perhaps as much so, as the nature and results of 
my experiments, and a due regard to propriety, would permit. 
My drawings, however, amply testify that my real views of the 
character of the force were perfectly correct. It is however 
due to other experimenters that I sHbuld state, that I never 
employed mres in my experiments in magnetic electricity fintil 
I heard o*f them being employed by Mr. Faraday. And the 
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first time that 1 witnessed the electric spark by^ maj^etic ex* 
citation, it was shown to me by Mr. Watkins, in his shop at 
Charinff-cross, some considerable time after it had been shown 
in London by Mr. Saxton, with a similar apparatus. 


LXXVl. Results of the Repetition ^Mr. Potter's Experiment 
of interposing a Prism in the Path of Interfering Light. Bp 
Professor Airy*. * 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T HAVE lately had several opportunities of repeating, under 
^ favourable circumstances, Mr. Potter's experiment of in- 
terposing a«prism in the path of interfering light, and am able 
to assert positively, as an experimental fact, that the gradual 
displacement and ultimate disappearance of the centre of the 
fringes take place in the manner which 1 stated as a conse- 
quence of theory ; namely, that on receding from the prisui, 
the fringes remain stationary; while their character changes, in 
such a manner, that the centre of fringes passes gradually and 
rapidly from the centre of the mixture of lights to its border. 

The apparatus which I have used consists of an eye-piece, 
with a wire fixed in its focus, attached to a support which 
slides on a bar that is placed in a position parallel to the path 
of the light after refraction at the prism. By proper adjust- 
ment of this bar, the wire may be kept steady upon one of the 
fringes while the eye-piece is drawn from contact with tlie 
prism to the greatest distance at which the fringe is visible. In 
this manner I have kept one fringe under the wire, with the 
certainty that, though its colour has altered, it has not de- 
viated half the breadth of a fringe; while the centre of firings 
has gradually moved through the space ocetpied by twelve 
double fringes. 

1 have made Hie experiment with light of various degrees 
of heterogeneity, and in all cases, as far as 1 could judge, the 
displacement of the centre of fringes was the same at the same 
distance ; which is also a result of theory. It is necessai^ to 
observe that, when the light is nearly homogeneous, the numr 
ber of visible fringes is so much increased that it is difficult to 
fix precisely on the centre of fringes. The light was coloured 
by the use of five difierent red glasses (one of which Inade 
the light nearly homogeneous) and of one green glass. 

1 am. Gentlemen, your obedient Servant, 
Obiervatoiy, Cambridge, May, 15 1833. G. B. AlRY. 

* Sec our Numbers for February, March, April and May.-;-Ej>i r. 

3 M 2 
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LXXVII, Remarks upon an Optical Pha^iomenon^seen in Swit- 
zerland, Bjf H. F. Talbot, Esq, M,P, FM,S,* 

TN the Number of the Philosophical Magazine for November 
* (page 332) is an account, by Professor Necker, of a pretty 
optical phapnomenon, sieen in Switzerland, vvhen the sun rises 
from behind distant trees standing on the summit of a moun- 
tain. The Professor adds, that he is surprised it has never 
.been noticed before. 

1 am happy to be able to bear testimony to the accuracy of 
his description of this pbamonienon, having observed it myself 
with great attention in the summer of 1823, with the view of 
discovering its cause. The place of roy observation was in the 
Val Levantine, rt the foot of a cliff about a thousand feet high, 
whose summit was fringed with pine trees : — it wAs about the 
middle of the day, and the sun was very elevated. By ap- 
proaching the cliff, or retiring from it, 1 could make its sum- 
mit conceal the sun’s disk or not, at pleasure, so that 1 could 
observe the appearances which took place with great facility. 
1 observed with a telescope, of which Mr. Necker makes no 
mention; but I think it is absolutely necessary, in older to see 
the full beauty of the phsenomenon. 

When the sun is about to emerge from behind the crest of 
pine trees on tlie cliff’s summit, every branch and leaf is lighted 
up with a silvery lustre of indescribable beauty. But it will be 
seen, by observing the trunks of the trees and the larger 
branches, that this silvery light forms only a margin to every 
object : it is only their outline which is luminous. Of course 
this cannot be discerned with respect to the smaller and more 
complicated objects (such as the foliage), which therefore ap- 
pear altogether luminous. The birds, as Mr. Necker very truly 
describes, appaar like flying brilliant sparks : others are seen 
occasionidly, smaller than these, which may in all probability 
be insects or butterflies. v 

With regard to the cause of this appearance, 1 have no he- 
sitation in ascribing it to diffraction. It may be seen not only 
in Switzerland, but to a certain extent in any country, by ob- 
serving with a telescope a distant building from behind which 
the moon is going to emerge. Just before the emersion the 
outline of the building acquires a bright silvery appearance. 
But the Swiss phenomenon, which is a very striking one, can- 
not be well observed except in a mountainous country. 

* Communicated by the Author. 
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LXXVllI. A Catalogue of Comets. 

A, Si. Bector Hayes^ Kent. 

[Continued from p.^83.1 

[The Chronology employed is that of Petau orPetavius.] 

A, the comet of 1680. B, that of 1652. C (Hallo’s), that ' 
of 1682. D, that of 1 759. £» that of 1661. F, that of 

1677. 


Year of 

Apprar* Samel MonUi or Seaton Plaro or Direction' By whom men. Rsmaxki. 
auce aa that when It appeared, in which it ap. tiooed. 

A. C. ' of peared. 


247 

248 

251 

252 
25.3 
25.) 
257 
2G2 

265 
268 

266 

275 

276 


277 


278 

279 

281 

283 

287 

290 

295 


300 

301 

302 


anuary Gorvus. 


April 

C? August 

December. 
March . 


Crater, Corvusj 
PegBbUb 
Orion... 


December ... . N ear n Virginisj 
January 


Chinese Kccords.[seen' during 
156 days. 

[Near the Pleia. (Chinese Records Seen 42 days. 

n , Chinese Records 

ChineseRecordb Seen 90 days. 
Chinese Records 
ChineseRecordb Seen 190 dayiJ 
ChineseRecords 
|(’hinebe Records ^ 
i('hincse Records jScen 45 days. 
ChineseRecords Seen 12 days. 
[Chinese Records Of a pale blue 
colour. 


Nov. Decemb. Virgo.. 

December. , . . Feet of Virgo. 

June ('assiopeia. ... 

February Corvus 

October NeartheNortli 

Pole Jhincse Records. 

January Jorvus ’hinesc Records 

Libra' '’Jiincse Records 

Near Arcturus jhincse Records 
prater. Hydra 

to Urs.Maj. JhineseRecords, 

'January iChineseRecor.T 

April Musca ChineseRccor, 

May iNeafTLeonis JhineseRecor 

June [JhineseRecor. { 

August Uhincse Recor. J 

lJunc , lemini.. Chinese Records 


[June 
[July 


"[it is 


possible 
that these five 
mayberediioJ 
edtoasmallerf 
number, threeJ 
fif them ftll-f 
ing within 
month of each! 


Marche jllydra ChineseRecords 

April [Near wLeonis Chinese Recorils 

September... Hydra ...A... JhineseRecords 

' December. . . . Leo .Chinese Records. 

April • • • • IChinescRecRPdB .Qther. 

Sagittarius .. ChineseRecords |Seen”10'dilyeri<j....^ ^ 

April Onon |Cbinese Records 

May Between An- 

dromeda andi 

ChineseRecords. 

. Chinese Record' 


{December.... 
April 

May 


Pisces 
Capricomus. . 
Near oCapric 
Rami.. 


ChineseRecords. 

ChineseRecords. 
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By wham m«n. 

tIODed. 


April IPaws of UrM 

September.... 

November. ... 


ChineveRecords, 
Chinese Records. 
Chinese Records. 
L 

C 

Eutro.&Chi.Re. 


August 

February .... Bootes, Virgo, 

Leo Chinese Records. 

December.... Feet of Virgo Chinese Records. 

January Feet of Virgo ChineseRecords 

July ChineseRecords. 

August Virgo Ammian. Marc., 

Chin. Records. 

March 


April 

October.. ., 

January 

November.. . 

August 

Aug. Sept. . . 


... August 

... March 

... Januar} NearBCygni jChinese Records. 

... .... Ceph jCasbiQ.,* 

Ursa Major Claudian. 

... June Herculw ChineseRecords. 

... June..« lIercu..Scorpi. ChineseRecords. 

... *June Ursa Major . . Chi. Rec., Marc. 

... 'July, Sept.... 

^.. February.. . 

... Spring Cbi.Re.^Pro.’IVr. 

... March Equuleus .... Chr.Pos., Ch.Re. 

... December ... P^sus ChineseRecords. 

. . . February Pegaa , Andro. Chinese R^rds. 

... December. . . . Libra Marc , Chi. Rec. 

.... Leo ChineseRecords. 

... June Scorpio ChineseRecords. 

... DMcraber.. .. Ursa Major, 

Aurig , Taurus, 

Eriitous .„. . Marcel. Idatius, 
Chi.Recordl. 
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When it was stated, at page 194 of the present vohime^ that 
the best Catalogue of Comfits was probably that contain^ in 
Delambre's Astronomy, the writer had not seen the one pub- 
lished by Olbers, translated and republished by tlie late Dr, 
T. Young, in the Quarterly Journal of Science for 182S, flwm 
the first Number of the Asfronomisch Abhandlungen of Pro- 
fessor Schumacher, and to which his attention has been called 
by that gentleman. This Catalogue, comprising all the comets 
of which the elements had been computed fit mat time, is by 
far the best extant, and, as such, with the wannest acknow- 
ledgements to the original editor, will be incorporated in the 
present compilation. 

£To be continued.] 


Errata in the preceding parts of the Catalogue. 

Page 195, line 7, for Year and read Yert* of 

282. 11. — 1758 — 1759 

282, 12, •— Year and — Year of 

LXXIX. Reviews, and Notices respecting New Books, 

Report of the Fir^t and Second Medina of the British Association 
for the Advancement of Sdentx; at York in 1831, and at Oxford 
in 1832.* induding its Proceedings, Recommendations, and Trans^ 
actions, London, 1833, 8vo, pp. 624; with an engraved Geolo- 
gical Section through Europe. 

M r. WHEWELL, when discussing, in his Report on the re- 
cent Progress and present State of Mineralogy,” which con- 
stitutes a distinguished feature in the volume now before us, the 
various systems of classification which have of late been proposed 
in minerdogy, and which have for the most part originated with the 
mineralogists and chemists of the Continent, temarks, that the ** pro- 
secution of details, and apathy or contempt with respect to methods, 
appears to be a part of the intellectual character of tin's country. 
Men here appear to feel no interest with regard to rules and sy sterna 
till they are sd deplete, so clearly developed as to principle, thefr 
apparent difficulties so far explained, that the general rule will bear 
a strict application in each particular instance. They are disposed 
to despise the dim glimmerings of dawning principles, in cases wheiwi 
though cl connexion may be probable or certain, the asserted con- 
nexion is clearly not exact. Our countrymen,” he continues, 
** thus often lose much of the pl^sure and honour which beloi^* 
to those who labour to unfold an obscure and imperfect truth: but 
yet, on this very account, their discoveries, when made, have a more 
positive character and a more original tone than they might otheiv 
wise possess.” Concurring entirely with Mr. Whewell in these re- 
presentations (though we are far from regarding the peculiarity of 
character in question as altogether a beneficial quality), we think 
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i'bfir forfilg^'brethren In bfcinabe. That 4b«te /remarfca arb 
_ apfUioabKiO 001^ d^pbriiMMita bf Koenee, tha present 
, juine 1 m^ bibpie te(iti»mob]ri.m ire ooaceive «l8»t that they may 
W.'ftp^ifed with teirth^b tM cpm^atiye progress ef impreve^ 
.mens m emy biapoh fainbfui<lhir 4 |,in tbia conntra apd pn the 
pCHUiqbpt; and ib figfticular, as^sre hf^e observed^ tp tV history of 
'. the Britiih AssQeliHpH* Tha drstrexample of a national periooibal 
aMiop^ly^oT the CjJtieators of sdepce* in order to promote ite ad- 
^ fOiiGevtbnty was iiho^n by the phflosophers of Germany. The 
meetings suo«iQSsfce|y hoklen at Berlin, Hamburgh Heidelberg, and 
Vienna, clearly indiaated thAad vantages which would accrue to 
the pursuit of natural knowledge universally, by the adoption of 
similar measures in this country. The British Association was ac- 
cordingly established^ and we have in this volume the results of its 
first year’s existence. As in so many other instances, the example 
liaS'been set and the commencentent^vhnB been made by foreigners, 
bat our own coabtrymen in adopting the plan, have greatly im- 
proved it, and Jbeve, almost at once, made it eminently effectual in 
the promotion pt' science. That the continental associations have 
proved, in themselves, highly advaiftageous to the interests of sci- 
ence, we are happy to testify; but we believe that the benefits which 
have as yet accrued from them are, take them altogether — except 
indeed the establishment of the British Assbciation — greatly inferior 
to those brhich will arise from the production of the Reports now 
before us. We believe that such a volume as the present has not 
emanated from any of the meetings on the Continent, and that no 
contribution to the welfare of the pursuits OfNicicfhce, which has 
originated in a direct manner from them, haa equalled it in im.. 
portancc. While the philosophers of Britain have been assiduously 
engaged in the prosecution ot the details of science, they have cer- 
tainly, until with.n^^these very few years, shown great apathy or 
contempt with respect to combined exertion and ihe methods of 
promoting the investigation of nature, but the efforts of which the 
results are before us/ have in consequence assumed ** a more posi- 
tive character and a more original tone” thgn they would otherwise 
have possessed, or tbim those which have beefi made by our scientific 
brethren abroad. 

Thia workitommences with a reprint of the .First Report of the 
AsMoiatiMifor IBSl, from which we gave ample extracts in the Phil. 
Mgtf.*aiid Annals, N.S. vol. xi. p.225 : this » succeeded by the Se- 
cond , Report, for 1833, occupying no fewer thaa''553 pages, and 
ctHjn^ing, for Cbc most part, of Reports on the progress and 


preient Mate ^ iraifotw* of sbKmoo, 'r6geth6r>ltb'«(ii 

count of the:pvoeeediii^ft of the general meetings' of 
tion, loid of the Cmntactions of iu difierent sections. Of 
whose eontentfr'are so multifanousv it will bo^irapossiU^ tOgiwC^ 
adequate ficCQunt within thweoih|^ hf a revfevr ; ire sbajjr 
fore .oonfiiie ourselves toan.Snumerstion of theai,-^fief chaTh^^' 
Of such of Che Reports as the late pdrioii df Us hiMicatioti ha*^ 
lowed US' to peruse^— and a fhw extraets .on poults of peebHdC 
present importance. ^ , 

The Second Report conlniences inth a sketch of the proceediUM 
of the-General Meeting of the Assfoeiafion at Oxford m wbira 
is followed, in succession,' the miceeidingB of t}ie General' Com*t 
mittee at that time (including a lut of the.Officters of tdiO' As^ooia- 
tion,) the Recommendations .of the several Coeimtttees; ated Uie' 
** Transactions.*' Appended to the Recommendations of the Cbm^ 
mittee for Chemistry /^c. is a list of IsomorphOne Substances dnpfii 
up by Professor Miller, forming a very valuable. contributioUr. at 
the present nra of the discussion on isomorphistn, whilh seems to 
assume a more important aspect every day, in proportion to the 
attention bestowed upon it, and the increasing collision of opposite 
opinions. 

The Transactions of the Association commence with a Report,** " 
by Professor Airy, ** on the progress of Astronomy during the pre* 
sent century," which we canpot but regard as forming^ in every 
point of view, one of the most valuable parts or the volume.' It is 
observed in the Preface, by the Officers of the Association who have 
taken the laborious duty of Editors, that ** the want of better in- 
formation respecting the recent advances and actual state of Our 
knowledge has long been felt in every department of inquiry ; and 
the influence which the Association has been able to exercise, in 
procuring the supply of this desideratum , may be judged of from 
the declaration of the Professor of Astronomy at Cambridge, who 
stated at the late Meeting that no inducement but that of such a 
solicitation as he had received could have impelled him to under- 
take the task which/ in the following pages, he has fulfilled. The 
ability and industry which have thus been enlisted in rendering a 
laborious and responsible service to science, prove the e^cat^ of 
a system of publiw invitation in giving incitement and direction to 
the energies of individuals, and show the existence of a public spirit 
entirely in accordance with the designwof the Institution." 

Prof Airy’s Report extends through sixty-five closely printed 
pages ; and is arranged under the following prihcipal heads : 

** I. A short general hi^tgrv of institutions and perio^cal publications. II. An 
account of some of the inst Aments principally in use. III. A statemeklt of ' 
the improvements in the catalogues of fundamental stars, including the dis- 
cussions of the various corrections. IV. An account of the more extended . 
•tar-catalogues, with the tables for fociUtotiug the corrections. V. Notiees 
upon the measures of double stars, the observations of nebula, &c. VI. Aa 
account of the principal observations, tables, dec. of the Sun and Moon,, the . 
old planets and their satellites. VII. History of the new planets and Pfri^ 
odical comets : and of comets generally. VIII. Account of jnaasures inidsa 
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Reviews, and Naiices respecting New Books* 

object is to determine the fi^re of the earth. IX. General history of pliy. 
sical theories. X. Comparison of the progress of Astronomy in England 
with that in other countries. XI. Suggestion of points to which it seems 
desirable that the attention of Astronomers should be directed.” 

^ To give'any account of so detailed a history of the recent pro- 
gress of Aajtronqniy as. that contained in this Report, is impracti- 
cable; but we shall extract a few passages which possess peculiar 
interest* The Cambridge Observatory, it appears, is devoted espe- 
cially to the observation of the planets : on this subject Prof. Airy 
mforms us, that 

’ " A vast number of observations of planets is to be found in the Trans- 
actions, the Ephemerides, and the astronomical periodicals. Their object 
..however is generally rather confined. The inferior planets are little ob- 
served: jthe superior, little except at opposition. At the regular observa- 
tefleh they have been much neglected. In the Berliner Jahrbueh 1816, it 
' la remark^ that in two years there were only six observations of planets at 
Greenwich. The foreign observations are sometimes given without any 
comparison : sometimes however (especially in the Milan Ephemeris,') they 
are compared vrith the Tables, and even the equations of condition for cor- 
recting the elements are formetf (as in Mika^Bpk. 1822j. In reflecting on 
these circumstances, it appeared to me desirable that one set of good in- 
struments should be devoted to the observation of planets : and when the 
Cambridge Observatory was put under my care, I determined on making 
the planets roy principal object. I hope in a few years to collect a mass of 
observations directed to this point that will possess gi eat value. 1 have al- 
ready obtained and compared with Tables about 1 100 right ascensions of 
planets, besides numerous observations of the sun and moon." 

Of the Trigonometrical Survey of Ireland now in progress, we 
have the following notice : 

** The survey of Ireland that has lately been and is noi^ going forward, 
is, I suppose, in accuracy and in excellence of arrangement, (1 am not speak- 
ing of the minutiffi of the map, but of the principal triangles, by which the 
great distances north and south or east and west are to be measured,) supe- 
rior to every preceding sui vcy. Little is now wanting for the measure of an 
arc of meridian but the observation of zenith-distances of stars at its extre- 
mities. The country is also favourable for the measuring an arc of parallel 
of considerable extent : and a new method of producing intense light, intro- 
duced into practice by one of the gentlemen employed on the survey, will 
probably give the means of detennining the differences of longitude on a long 
arc without the errora produced by intermediate statioQs. It is also under- 
stood that our Government have long contemplated the repetitiop or exten- 
sion of Lacaille’s measure at t^ Cape of Good Hope : and several circum- 
stances lead me to hope that this undertaking, which would perhaps contri- 
bute more than any otl^^r to our knowledgeof the earth’s figure, will ere long 
be seriously taken up. The extension of Struve's arc is in contemplation." 

A considerable port of many volumes in the first series of the Phi- 
losophical Magazine, and also' of many in the second series, is occu- 
pied by the i^cords and discussions of the pendulum experiments, 
which, since Capt. Kater's beautiful application of the convertible 
penduIudDi-bave been so assiduously and so extensively prosecuted, 
pn this subject, which has thus so often occupied our pages, we 
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** Of pendulum experiments, the moat raluable aeries is that made by 
Captain Sabipe in almost every practicable latitude. Invariable pendulums 
which had been observed in London (to ascertain the number of vibrations 
made per day,) were observed in the same manner .at all the stations, and 
again in the same manner on returning to London. In this manner, without 
ascertaining the absolute force of gravity at any one place, the proportion at 
different places is found probably with greater accuracy than by any other 
method. This is the method commonly adopted by the English experimen- 
ters. Experiments were previously made at several places in Britain by 
Captain Kater; and others have been made in different parts ef 'the world* 
by Captain Hall, Sir Thomas Brisbane, Mr. Goldingham,"4i:c. A vast num- 
ber of most careful observations by Captain Foster, in hU last voyage, has 
been received in England, and is now (1 believe) preparing for the press. 
Advantage has also been taken of our repeated expeditions to the North 
Seas to observe pendulums at high latitudes. The method commonly u^ 
by the French philosophers was, to observe the absolute length oT the 
conds penduium at each station : thus they experimented at several statioifs' 
in France and Italy, in the Mediterranean, and in Britain. An ettenaive. 
series, however, made in Freycioet's voyage„jand a few in Duperrey s, were 
made with invariable pendulums. In the course of expeiimeidp for ascer- 
taining the absolute length of the seconds pendulum by a new method, Bes- 
sel found that the correction applied in ail former experiments for the buoy- 
ancy of the air was defective. This has been fully coniinned by Captain 
Sabine's experiments in a vacuum ; and Mr. Baily has been actively em- 
ployed in determining, with superior accuracy, the correction that ought to 
be adopted. This error, however, produces very little effect on the deter- 
minations of the proportion of the force of gravity at different places. 

** A series of pendulum experiments was made by Carlini, at the Hospice 
of Mont Cenis, to ascertain the diminution of gravity at the height of a 
thousand toises. The account of these'is given in the Milan Ephemeris for 
1824. The result obtained for the mean density of the earth agrees pretty 
well with that generally received ; but the changes which experiment has 
shown to be necessary in the elements of reduction, throw a little doubt 
upon its value. The mountain Schehallien (on which Maskclyne's obser- 
vations of attraction were made,) has been surveyed, and some alteration 
made in the numerical results : the calculations of Cavendish's experiments 
have also been corrected. See various volumes of the Phil. Tram. 

*• In the theory, no improvement has been made, 1 beUeve,Bince the time 
of Clairaut. No satisfactory rule has been given for taking into account the 
elevation of the station : perhaps the considerations suggested by Dr. Young 
in the Phil. 'Pram, for 1819, may be regarded as the most usehil. 

** It is generally thought that the measures of arcs give an ellipticity of 
nearly-, o to the earttf; some persons considering it a little greater, and others 
a little smaller. The pendulum experiments, with Cluiraut’s theorem, mt'e 
an elliptidty rather greater, though not without remarkable anomalies.^ 

The interest and importance, as well in a national as in a scien- 
tific point of view, of the tenth section of this Report, are so consi- 
derable, that we feel we should omit a duty to our readers were we 
not to transfer it entire to our pages. 

** X. In the preceding sections I have endeavoured to givo materials for 
estimating the steps which Astronomy has made in this century, and for 
understanding its present state, at least iiv all the important parts. But 1 
cannot forget that the Association winch I have the honour to address, while 
it is a Philosophical Association, is also a British Association, and thst while 
it is anxious to promote science abstractedly, it is also jealous of our na- 

3N2 
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tifnal wientific character. 1 feel therefore that my Report would be incom- 
p^e if 1 did not^ in some degree, jpre means for ansvrering the questions. 
What haa England contributed to the progress of Astronomy? and. How 
have the knowledge and practice of Astronomy advanced generally in En- 
gland? 

** I fear tltat ^he answer to the first of these questions will not be very 
satisfactory. While 1 allow that in some important parts of Astronomy we 
have done much, 1 cannot conceal that in other parts, especially those which 
cast a lustre on the conclusion of the last century, and those which are pe« 
cttliarly distinctive of the present century, we have done nothing. 

" A subject so complicated as Astronomy, may be divided in several dif- 
ferent ways, and thus different comparisons may he made as to the progresa 
of its various parts. 1 shall here view the subject in twu different muuners, 
and I will assert 

** First, That in those parts which depend principally on the assistance of 
Governments or powerful bodies, requiring only method and judgement, with 
very little science, in the persons employed, we have done much ; while in 
those which deper i exclusively on individuals, we have done little. 

** Secondly, That our principal progress has been made in the instrumen- 
tal and me^anical parts, and in the lowest parts of Astronomy ; while to 
the higher Dranches of the scie^e we have not added anything. 

** 1 must of course refer generally to what has gone before for materials 
to justify these assertions ; but 1 may here point out a few of the leading 
fiurts which have induced me to bring forward these opinions. 

With regard to the first, I can assert that we have contributed more than 
all the rest of the world to furnish materials for ascertaining the figure of 
the earth. This praise is to be divided, 1 suppose, between our Government 
and the East India Company. Be that as it may, 1 conceive that nothing 
which has been done by other nations can be put in competition with the 
arcs of meridian and parallel in England, the great arc of meridian in India, 
and the pendulum expeditions of Kater, Foster, Sabine, &c. To some of 
the latter, objections have been made which are in my opinion groundless ; 
but if they were ever so well founded, they would detract nothing from the 
merit of originating these expeditions. But these expeditions, though they 
require care and prudence in the persons who conduct them, demand very 
little science. The vast improvement of chronometers is entirely due to 
the encouragemeat offered by our Government. 1 may also assert that the 
observatories depending on our Government arc maintained with an extent 
of establishment which few Governmenta would be willing to allow. And 
in speaking of this, 1 cannot forbear alluding to oottilnstitution, which 1 
hope some future reporter on AstronomywUl be able tb describe as having 
been beneficial to the science. The Observatory at Cambridge was built, 
Qot from any fund bequeathed of old for the purpose? nor with the assist- 
ance of any other body, but partly by grant of the University us a corporate 
body, when its funds were ill able to support such au. expense, and partly by 
the private subscription of its members. It was built and is to be furnished 
on a plaa which will enable it to stand in competition with any other at home 
or abroad. Whatever may be its success, none is more creditable to the body 
irificb founded it.-^Now if we examine what has been done by individual 
attempts, we shall find it small. We have disenssed theories of refraction 
and aberration, perhaps quite as much as our share in the science requires; 
but we have done nothing in examining the past state of the heavens, or 
making it tubserrient to a knowledge ot their future state : the reduction of 
Bradley’s observations was left'to a foreigner ; the formation of Tables of 
the Sun and Moon, from British observations, even when the theory was put 
ht a distinct shape, was left to foreigners; and, as if uc had determined to 
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leave the present state of the heavens also in obscurity, eor own iriwervatioBS 
have too geuemlly been cast on the world unreduced, with a bope^ 1 sop* 
pose, that others would have the seal to reduce them. The obaervationa 
that require only moderate instruments, with patience and zeal on the part 
of the observer, iw the discovery and observation of comets, and the obser* 
vation of the small planets, (which on the Cootinent have generally Inen 
made with unmounted telescopes,) have been little attended to. Of the lat» 
ter, some observations by Mr. Groombridge, some at Greenwich, and a few 
by myself, constitute, 1 believe, the whole amount. < 

“ I will not deny that there are some exceptions to my general assertion, 
and in one of these my hearers will anticipate me. 1 think that I can fix on 
only two discoveries, the results of combined theory and observatiim, wl^h 
are original in the present century, and one of these belongs to an English- 
man. New planets and periodical comets had been discovered in the 1^ 
century ; abstract theory of every kind and observations of almost every kind 
had beeu produced : but the existence of a resisting medium was established 
in this century by Eiicke, and the pru:tical prediction of the phases of dou- 
ble stars is due to Sir John Herschel. Nor can 1 omit to mention Sir Thomas 
Brisbane and Mr. Baily, and (for several investigations connected with the 
physics of Astronomy,) Mr. Ivory, and lately Mr. Lubbock. But qfter every 
credit has been given to their labours, it will, I believe, be allowed that the 
part in which England has contributed most to Astronomy, and which is 
likely to be mentioned with greatest gratitude by future historians of the * 
science, is that in which she has contributed as a nation. 

** In proof of the justice of my second assertion, the following remarks 
may be sufficient. Our instruments I conceive (though a German would not 
allow It,) to be superior to those of any other nation. The observations at 
our observatories are conducted, 1 imagine, with greater regularity and 
greater steadiness of plan than those of foreign observatories. This, indeed, 
IS the character which gave (in some respects) preeminent value to the 
Greenwich observations of last century, and which makes those of the pre- 
sent century highly valuable. In the reduction of these observations wo 
begin to fall off. Though Dr. Brinkley has investigated from observations 
a new Table of refractions, and applied it to his own observations, yet Brad- 
ley’s Table, known twenty years since to be sensibly erroneous, is still the 
standing Table of refractions at Greenwich. The discussion of the reduced 
observations has been, 1 think, confined absolutely to the proper motion of 
stars. On one or two occasions a number of obserratione ol the moon have 
(by Older of the Board of Longitude,) been compared wilib the then existing 
Tables, but not with.a view of improving the Tables. I haste had occasion 
to mention the correction of the elements of the earth’s orbit mode by myself 
(from Greenwich observations), and the discovery, in consequence, o£ a 
new equation in the pCiturbations of the Earth and Venus. As far as 1 have 
been able to ascertain, this was the first improvement in the solar Tables 
made by an Englishman since the time of Halley, and the first addition to 
the solar theory since the time of Newton. From English observations of 
planets it has been impossible to extiwrt a result, because scarcely any have 
been made. To show the extent of this deficiency, 1 will mention a mocti- 
fying circumstance that has occurred to myseUi In order to^ verify oom- 
pletely the equation above alluded to, I waa desirous of cullecting observa- 
tions of Venus near her inferior conjunction. In examining the Greenwich 
observations I found that no opportunity of making this observation was 
omitted by Bradley or his immediate successor Bliss ; soon aftqr the acces- 
sion of Maskelyne it whs wholly neglected ; and from that timeliU several 
years after his death scarcely an observation is to be found : several con- 
junctions have been passed over by the present Astronomer Royql; five 
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hoivever baye been completely observed. Under these drcumstanoes. 
(though the deficiency for the latter part of the time only' might be sup> 
plied from scattered foreign observations,) considering how desirable it is, 
in a research of some delicacy, to use observations made af the same place, 
1 believe that I shall be compelled to abandon it entirely. The superior 
planets have been more frequently observed, and those but very little. And 
generally as to the comparison of theory with observation, and its imme- 
diate consequences, the reducing of complicated pheenomenu to simple laws, 
or the showing that new supplementary laws are necessary, forming alto- 
lather the most glorious employment for the intellect of man, I may state, 
in one word, to the best of my knowledge no/Aing has been done in En- 
gland. In the lunar and planetary theories we have done nothing, not even 
in the way of numerical application. In the theory of the new planets and 
the periodical comets, we not only have done nothing, but we have scarcely 
known what others have done. With regard to the latter points, the distin- 
guishing discoveries of the present century, our humiliation is great. Some 
of the new planets are veiy faint, and all are subject to excessive perturbu- 
tion. If Astronr my had been confined to England, we never should have 
rediscovered them, even if we had once made out their oibits. If Astro- 
nomy had been confined to England, the paths of the comets would never 
have been traced, and the coiwequences deduced from the appearances of 
Encke's comet, the brightest discovery of the age, would have been lost. 
While Germans, Italians, and Frenchmen, have emulously pushed on the 
theory and the observation of these bodies, Englishmen alone, of all the na- 
tions professing to support a high scientific character, have stood still — I 
am glad to turn from this dispiriting subject. 

** There are other paints to which I can scarcely allude without intro- 
ducing a degree of personality which cannot be admitted in a public Report. 
They can be understood perhaps only by those who know the state of ob- 
servation here, and who have seen the interior of foieign observatories. Of 
the latter, 1 can only profess personally to be slightly acquainted with those 
of France and those of the North of Italy. The cliaiactenstic difference be- 
tween the spirit of the proceedings in England and on the Cuatinent may be 
stated thus.— Ill England, an observer* conceives that he has done every- 
thing when he has made an observation. He thinks that the merely noting 
the passage of a star over one wire and its bisection by another, is all that 
can be expected from him ; and that the use of a Table of logarithms, or 
anything beyond the very first stage of redaction, ought to be left to others. 
In the foreign observatories, on the contrary, an observation is considered 
as a lump of ore, requiring for its production, when the proper machinery 
is provided, nothing more than the commonest labour, and without value till 
it has been smelted. In them, the exhibition of results and the comparison 
of results with theory, are considered as deserving nftich more of an astro- 
nomer's attention, and demanding greater exercise of his intellect, than the 
mere observation of a body on the wire of a telescope. As an instance of 
the extent to which the reductions are carried there, I may mention that in 
one Italian observatory where the planets were considered the principal ob- 
ject, not only were the observations freed from instrumental errors and as- 
tronondcal corrections, but the tabular places were computed by direct use 
of the Tables, (the ephemeris attached to Schumacher's lunar distances not 

* ** 1 am far from asserting that this is the character of every English ob- 

server, an4ri am equally unwilling to point out any individual to whom it is 
applici^lde. My object is merely to explain what 1 conceive to be the kind 
of diflTerence which exists between English observers generally and foreign 
observers generally.” 
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baYbig reached that Country,) and tboeqnariona of condition were regularlf 
prepared for the correction of the elements. I suppose such a thing ha» 
never been done in England. This system must however contribute power* 
fully to produce that strong connexion between physical theory and practi* 
cal observation, which is general on the Continent, but which does not erist 
in England. 

** 1 believe that in the actual state of our institutions, reasons might be 
found which would seem to render it improbable that there ever can be so 
strong a connexion: and I can only hope that my view maybe incorrect. 
There is one point with regard to the foreign astronomers to which 1 cannot 
help alluding, without however intending to draw any distinct inference. It 
is, that they have first obtained distinction while in the lower departments 
of the observatories. Encke'a reputation was first acquired, not when he 
became Astronomer at Berlin, but when he was assistant at Seeberg : and 
Bessel became known in every part of Europe, not as Astronomer at Konigs- 
berg, but as assistant at Lilienthal. Walbeck and Argelander, in similar 
situations, have arrived at considerable eminence. 

** I now proceed, and with great pleasure, to consider the second questioA. 
And this leads me to explain my opinion on a point respecting which 1 am 
anxious that I may not be misunderstood. I am not one of those who have 
joined in the cry of * the decline of science in England,* nor do I believe that 
in this science there is any foundation for that cry. On the contrary, I as- 
seit without hesitation, that it is now and has been for some years rapidly * 
advancing in this country. That there has been a decline, thirty or forty 
years ago, or rather that we have not kept up with the advances made by 
foreigners at that time, I am willing to admit. Perhaps this arose from po- 
litical separation ; perhaps in some degree from our pertinaciously retaining 
a system of mathematics which was insufficient for the deep investigations 
of Physical Astionomy, (for it was in this principally that we were behind 
our neighbours). And I have not disguised my opinion that in all the im- 
portant branches of science we are still behind them. But in all with which 
I am acquainted a lapid progress has lately been made. In Physical Astro- 
nomy more has been done in England within the last five years than in the 
preceding century ; and this not only with regai d to the additions actually 
made by Englishmen to the stock of results drawn from that science, but 
also with respect to the number of persons who understand its principles, 
and who at ^ome future time may be expected to contribute to its progress. 

In the University with which I am best acquainted, the study of this sub- 
ject has made great advances. Of the amount and excellence of our geo. 
detic measures and pendulum experiments, and of our discussions of refrac- 
tion and aberration, 1 have already spoken. In accuracy of examination and 
correction of instrumental errors, perhaps something has been gained. In 
the extension of our stA' catalogues, much more has been done within a few 
years than in the whole previous time which followed Bradley’s death. In 
the observation of planets, and the re^lar comparison of observations with 
Tables, (the first essential step to the improvement of the latter,) it is hoped 
that a great advance has been made. *^6 observation of occultations and 
eclipses has extended ; the exhibition of the results also, both for terrestrial 
and celestial determinations, has increased ; and the regular publication of' 
them in the Memoinofthe Anronomicai Society, saves from oblivion the past 
and insures more completely the observation of the future. In the obser* 
ration of double stars very much has been done. In all this 1 see grounds 
for exultation at * the advance of science in England.* And whei> 1 r^ark 
the growing intermixture of physical with observing science, I indiflge in the ' 
hope that the character as well as the extent of our Astronomy is impro- 
vittg, and that the time is approaching when a person will not in England be - 
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considered a great astronomer because he can observe a transit or measure 
a aenith-distance correctly." 

[To be continued.*] 

Scientific Works in the Presst and shortly to be ptMished. 

The Internal Structure of Fassil Vegetables described and illustra- 
ted ; containing minute Descriptions and numerous Figures of all the 
Fossil Plants, retaining traces of organic structure, hitherto found in 
the various sedimentary deposits from th'b old red sandstone to the 
chalks. With Remarks on the Nature and Origin of Coal. By Henry 
Thornton Maire Witham, Esq., F.lt.S.E., F.G.S., &c. 


A new and improved edition, being the thirteenth, of the Cheuicai. 
Catechism. By the late Samuel Parkes, F.L. & G.S., &c. &c. 
Revised, and adapted to the present state of Chemical Science, by 
E. W. Brayley, iun., A.L.S.: of the London Institution. 

Remarks on the Mineralogy and Geology of the Peninsula of Nova 
Scotia, accompanied by a co|onred Map illustrative of the Structure 
of the Country, and by several Views of its Scenery. By Charles 
T. Jackson and Francis Alger. Cambridge, United States. 4to, 
1832. — This work is now on sale in London. 
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royal society. 

1832. A PAPER wxs read, entitled, "^‘On the extensive 
Dec. 13. — atmosphere of Mars." Jn a Letter to His Royal 
Highness the President. By Sir James South, Knt. F.R.S. 

A paper was also read, entitled, On the Law which connects the 
various Magneto-electric Phenomena lately discovered by Dr. Fara- 

* Our limits rendering it necessary to reserve the continuation of the 
above review for our next Number, we think it right again to remind our 
reojders and the cultivators of science generally, that the time fixed for 
the Association to assemble at CambridgO, is Monday the 24th of the pre- 
sent month, (June). For this Meeting, we learn from the Preface already 
quoted, the following Reports, among others, have keen promised : On the 
principal Questions debated tn the Philosophy qf Botany y by Prof, lindley; 
On the Question of the Permanence of the relative Level of the Sea and Land, 
by Mr. Stevenson ; On the State of our Knowledge respecting the Magn^sm 
if the Earthy by Mr. Christie ; On the State of our Kimoledge of Hydraulics, 
eonndered as a Branch if Engineering, by Mr. George Rennie ; On the 
State of our' Knowledge if the Strength of Materials, by Mr. Barlow ; On the 
&ate four Knowledge respecting Mineral by Mr. John Taylor; and On 

the State of Zoologuxil Knowledge, by Mr. Vigors. From the contents of this 
volume and the announcements given in it, as well as fiom what we have 
heard flrom other sources, we are convinced that the interest of the ensuing 
proceedings at Cambridge, will not only indicate a still further advance in the 
attidnment of all the o^ects of the Association, but also, if possible, will 
render it still mare delightful to eveiy lover of knowledge and the uses.of 
knowledge, than even those which took place at Oxford last year. 
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day." By the Rev. Willinni Ritchie, LL.D. F.R.S. Profeisor of Na* 
tural and Experimental Philosophy in the Royal Institution of Great 
Britain, and Professor of Natural Philosophy and Astronomy in the 
University of London. 

A paper was then read, entitled, ** An Account of an extraordinary 
Meteor seen at Malvern, November 12, 1832." By W. Addiscn, Ea^. 
FX.S. Communicated by W. G. Maion, M.D. V.P.RS. 

Dec. 20. — A paper was md, entitled, ** On certain properties of 
Vapour.” By the ReVOtonysius Lardner, LL.D. F. R.S'. 

A paper was also read, entitled, ** On the Secretion and Uses of 
the Bile.” Bv B. Phillips, Efsq. Coiftmunicated by W. G. Maton, 
M.D. V.P.R.S: - ^ 

A paper was communicated to the Society, entitled, Experimen- 
tal Researches on Electricity, Third Series,” by Michael Faradajr, 
Esq. D.C.L. F.R.S. M.R.I., the reading of which was deferred to the 
next Meeting. 

1833. — Jan. 10. — The reading of Mr. Faraday'S paper, communi- 
cated at the last Meeting, and entitled, ** Experimental Researches 
on Electricity^ Third Series,” was commencd4. 

Jan. 1 7. — ^The reading of Mr. Faraday’s paper was resumed and , 
concluded. 

Jan. 24. — A paper was read, entitled, “ Magneticnl Experiments, 
made principally in the South of Europe and Asia Minor, during the 
years 1827 and 1832.” By the Rev. George Fisher, M.A. F.H.S. 

Jan. 31. — A paper was read, entitled, ** An experimental Inquiry 
into the Treatment of Tic Douloureux.” By W. R. Whatton, Esq. 
F.S.A. M.R.C.S. Communicated by P. M. koget, M D. Sec. R.$. J 

Feb. 7. — A paper was read, entitled, ** On the relation which sub- 
sists between the Nervous and Muscular Sy5tem.s in the more perfet^t 
Animals, and the nature of the Influence by which it is maintained." 
By A. P. W. Philip, M.D., F.R.S. L. & E. 

Feb. 1 4. — A paper was read, entitled, " On the Existence of four 
distinct Hearts, having regular Pulsations, connected with the Lym- 

S hatic System, in certain Amphibious Animals.” By John Mttller, 
I.D., Professor of Physiology in the University of Bonn. Commu- 
nicated by Leonard Horner, Esq., F.R.S. 

Feb. 21. — ^A paper was read, entitled, **On the Influence of the 
Sun’s Rays on the Oscillations of the Magnetic Needle." By William 
Snow Harris, Esq. F.R.S. In a letter addressed to Samuel Hunter 
Christie, Esq. M.A. F.R.S. 

An Appendix to the preceding paper was also read, entitled, '^1^- 
marks on Mr. Snow Harris's Communication.” By S. H. Christie, 
Esq. M.A. F.R.S. 

Feb. 28. — A paper was .read, entitled, *' A Relation of the case of 
Thomas Hardy Kirman, with remarks on Corpulence.” By Thonnaa 
Joseph Pettigrew, Esq. F.R.S. 

The reading of a paper, entitled, Experimental Determination of 
the Laws of Magneto-electric Induction in diflerent masses of the 
same Metal, and of its Intensity in different Metals,” b}' Samuil 
Hunter Christie, Esq. M.A. F.R.S., was commenced. 

Third Series. Vol. 2. No. 12. June 1833. 3 O 
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March 7* — ^The rending of Mr. Christie's p^r was resumed and 
concluded. 

A paper was then read, entitled, Note on the Tides.*' By John 
William Lubbock, Esq. V.P. and Treasurer of the Royal Society. 

A paper was also read, entitled, On the Nature of Sleep." By 
A. P. W. Philip, M.D. F,R.S.L.&E. 

March 14. — A paper was read, entitled, " On the Figures obtained 
by strewing Sand on Vibrating Surfaces, commonly called Acoustic 
Figures.” By Charles Wheatstone, Esq. Communicated by Michael 
Faraday, Esq. D.C.L. F.R.S. 

March 2 1 . — A paper was reftd, entitled, ** An Account of two c.'^s 
of inflammatory Tumour produced by a deposit of the Larva of a large 
Fly {CExtTW humanus) beneath the Cutis in the Human Subject ; 
accompanied with Drawings of the Larva.” By John Howship, Esq. 
Communicated by Charles Hatchett, Esq. F.R.S. 

The reading oi' a paper, entitled, " Experimental Researches in 
Electro-magnetisnA" by the Rev. William Ritchie, LL.D. F.R.S., was 
commenced. 

March 28. — ^The reading of Dr. Ritchie’s paper was resumed and 
concluded. 

A paper was then read, entitled, ** Notice of the Remains of the 
recent Volcano in the Mediterranean.” By John Davy, M.D. F.R.S. 
Assistant Inspector of Army Hospitals. 

The Society then adjourned over the Easter Vacation, to meet again 
on the 18th of April. 

'April 18. — A paper was read, im|illcd, <K)n Improvements in the 
Instruments and Methods employed Hn determining the Direction and 
Intensity of Terrestrial Magnetism." By Samuel Hunter Christie, 
Esq. M.A. F.R.S. 

April 25. — A paper was read, entitled, ''An Account of an extra- 
ordinary luminous appearance in the Heavens, seen at Athboy in Ire- 
land, on the 21st of March, 1833.” By the Right Honourable the 
Earl of Damley. Communicated by John George Children, Esq. 
Sec. R.S. 

A paper was also read, entitled, On the Magnetic Power of Soft 
Iron.” By Mr. Francis Watkins. Communicated by Michael Fara- 
day, Esq. D C.L. F.R.S'. ^ 

' May 2. — A paper was read, entitled, “ Essay towards a first ap- 
proximation to a Map of Cotidal Lines." By the Rev. William 
Whewell, M.A. F.R.S. Fellow of Trinity College Cambridge. 

We shall in future Numbers give abstracts of some of the papers, 
thd reading of which is here announced. 


GEOLOOICAI. SOCIETY. 

' jAI the Anniversary Meeting on Feb. 13th, 1833, the following 
-NoMefnen and Gentlemen were elected the Officers and Council for 
the ensuing year. 

' OrrtCBaa :—Preriden/, George Bellas Greenough, Esq. F.R.S., 
'ftc. : Vice-Preddenfs, William John Broderip, Esq. B.A. F.R.S. 8e 
L.S. } Henry 'niomas De la Beche, Esq. F.R.S. & L.S. ; William 



Geological Society, 467 

Henra Fitton, M.D. F.R.S. & L.S. ; Rev. Adam Sedgwick, M.A. . 
F.R.S. Woodwardian Profesaor in the University of Cambrito: 
Secretaries, Edward Turner, M.D. F.R.S. L. & E. Professor of Che- 
mistry in the .University of London $ William John Hamilton, Esq. : 
Foreign Secretary, Charles Lyell, Esq. F.R.S. &L.S. Professor of Ge- 
ology in King's College, Londonc Treasurer, John Taylor, Esq. F3<S. 

Council : — George William Aylmer, Esq. j Rev, William Buck- 
land, p.D. F.R.S. dr L.S. Professor of Geology and Mineralogy in 
the University of Oxford j Francis Chantrey, Esq. D.C.L. F.RS. } 
Rev, William Daniel Conybeare, M.A. F.R.S. } Viscount Cole, M.P. 
F.R.S. j Charles Daubeny, M.D. P.R.S. ; Sir Philip Egerton, Bart. 
F.R.S. ; Right Hon. Earl Fitzwilliam, F.R.S. ; Davies Gilbert, &q. 
M.A. F.R.S. ; Ji. I. Murchison. Esq. F.R.S. j J. W. Pringle, Esq. 
Capt. R.E.J W. Somerville. M.D. F.R.S.; Henry Warburton, Esq. 
M.P. F.R.S. ; Rev. James Yates, M.A. F.L.S. 

In the evening the following Address was delivered by Roderick 
Impey Murchison, Esq. F.R.S., L.S. &c., on retiring from the Presi- 
dent's Chair. 

Gentlemen, 

Twenty-five years only have elap.sed since this Society was first 
formed under the auspices of Mr. Grecnough and a few zealous na-, 
turalists.— In the year 1 826, when your Charter was obtained, the 
number of Memliers had already reached 476, and since that period 
a still more rapid increase has taken place, which has now swelled our 
list to 694. This remarkable yet steady augmentation of our forces 
is the best proof of the estimation in which your labours are held; 
and it further show.s, thcat the pursuits of the geologist are no longer 
viewed as purely speculative, but are at length con.sidered as essen- 
tially connected with the development of the national resources. 

'Ibe past Session has been fatally marked in the decease of three 
distinguished geologists. 

The Rev. Benjamin Richardson, of Farley near Bath, one of the 
earliest Members of this Society, was a man of great singleness of 
character and generosity of disposition, and, as a cultivator of science, 
he was distinguished by the extent of his knowledge, — not drawn 
from books, but from un examination uC Nature in her own dopiains. 

In the pursuit of geology he was well instructed from his own re- 
searches 3 but li^ was ever delighted to tell that he owed his first 
clear ideas of the subject to William Smith ■, and his latter days were 
gladdened by knowing that the merits' of his friend had b^n ac- - j 
knowledged by this Society. To his generosity of disposition.- bur 
museum, and those of many local institutions, are deeply ia<j(pbted. 
He collected only that he might give away; and, regardleap of, all '' 
personal fame, he never failed, when a discovery was made, to call o 
around him those who could profit by it. Thus, though he was > 
seen among us, and though his name was rarely heard, he w^ atf^ily 
labouring in our cause, and silently, but effectually, urging it b*/'-,, 

I have next the painful duty td record the death of the. veheis^le 
Sir James Hall, one of that bright constellation of philosopherk^wKich 
arose in Scotland towards the end of the last century^ >. 

0 2 
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llie intimate friend of Hutton and of Playfairi he eo^rly imbibed 
the opinions of these^ celebrated meni and aatisfied himiielf of the 
leading truths in the Huttonian theory by .extended and patient ex- 
aminations of geological pheenomenay not merely amongst the British 
Isles.' but in the Alps# in Italy, and in Sicily. The result of these 
observations was communicated in a series of Memoics read before 
the Royal Society of Edinburgh, of which distinguished body he was 
for many years the President. In alluding to these Memoirs. I at 
once remind you how materially he assisted in demonstrating that a 
certain class of granitic veins had been injected into the overlying 
deposits posterior to their consolidation. He endeavoured to explain 
experimentally the contortions of certain strata, and the manner in 
which the phenomena had been effected by upheaving forces acting 
under compression. He subjected various rocks of igneous origin 
to chemical analysis, and succeeded in establishing their relative de- 
grees of fusibility. He gave an original and perspicuous account of 
the true mode of formation of volcanic cones ; and whilst he pointed 
out that Monte Somma was simply the segment of a vast volcano, 
from the flank of which the present Vesuvius had arisen, he showed 
the intimate analogy between tlie dykes of lava of the former and the 
ancient trap-dykes of our continents. If, in tracing the revolutions 
of the surface of the earth, he was led to attribute too much to the 
influence of one great diluvial current, we must recollect that in this, 
his only dereliction from the principles of Hutton, his conclusions were 
founded on a striking class of phenomena first observed by himself ; 
and that the diluvial theory (though in a modified sense) has still the 
support of many of our most eminent geologists. To a mind so ac- 
customed to speculate upon the intense energy of volcanic pheno- 
mena, it was a natural inference that the fractures and dislocations 
of mountain-masses have been produced by paroxysmal efibrts of na- 
ture, — in short, by mighty earthquakes, and their accompanying ele- 
vations, depressions, and eruptions. 

Much, however, as we owe to him for his many accurate observa- 
tions of nature, our debt of gratitude must specially be acknowledged 
for his successful application of chemistry to geology, without which, 
one essential condition of the theoiy of Hutton w^ld not have been 
established, as it now is, upon an immovable basis^ The important 
discover}' of carbonic acid by Black, which was ^destined to lead 
to the solution of many occult terrestrial phenomena, was at first 
cited by the Wernerians as destructive of the very basis of the theory 
of the igneous consolidation of the strata of the earth, it appearing 
impossible to explain the formation of crystalline marble from earthy 
carbonate of lime, by the very agent which drives’off the gaseous con- 
stituent in every lime-kiln. To obviate this diflSculty, the founder of 
the new theory propounded, that the heat by which rocks had been 
solidified was applied under enormous pressure ; that in consequence 
effects had taken place entirely differing from those which manifest 
themselves under the mere pressure of our atmosphere ; and that 
under such circumstances carbonate of lime might have been reduced 
to a state of fusion without calcination, 'fhough the genius of Hutton 
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had thus divined the true cause of the phsenomena in dispute, that 
great man shrunk from the prosecution of experiments which mi^t 
prove the truth of his hypothesis, being persuaded that the immensity' 
of natural objects was far beyond the reach of man's imitation. It 
was reserved for Hall to have the glory of demonstrating the trufh of 
the doctrine of his friend $ — ** the conjectures of genius," as he tdb 
us, at length ceased to appear extravagant ; the mist which ob- 
scured the objects being dissipated by degrees, they appeared in their 
true colours, and a distant prospect opened to his view of scenes be- 
fore unsuspected.'* To his ardent mind the realization, upon the 
surface of the earth, of that which had occurred below the deep ab^^aa 
of the ocean, was not a hopeless effort, and he commenced a series 
of experiments which occupied a long period of his life,— were con- 
ducted with undaunted perseverance, and with a surprising fertility of 
invention, until he completely triumphed in fusing earthy carbonate 
of lime under vast pressure, producing from it n pure and crystalline 
marble. In establishing this fact, he turned the weapons of his oppo- 
nents against themselves, and paved the way for the reception, 
among dl the philosophers of Europe, of the leading doctrines which 
he advocated. 

The gradual decay attendant upon advanced age, had prepared us 
in some measure for the other losses we have sustained ; but Cuvier 
has been snatched from us when his comprehensive intellect was in 
its fullest vigour, and without any of those warnings by which both 
body and mind, are wont to announce that their mortal race is nearly 
run. 

The death of such a man lias called forth deep lamentations from 
every land upon whose children the rays of Science have'shed their 
light, and the eulogies poured forth in his honour are beard in al- 
most every language of the civilized globe. How are we to limit oui* 
praise of one whose ample mind was matched only by the benevolence 
of his heart, and whose whole life was passed in unremitting exertions 
to enlarge the domain of science by blending it with civil polity, and 
by infusing it into the principles of education ? With an almost in- 
credible knowledge of the structure and functions of every part of 
organic nature, he possessed a power above that of every ether man 
of emancipating him'telf from mere details, and of ascending to lofty 
generalizations, which were ever recommended by him with all the 
charms of eloquence ; so that in his hands natural history became 
adorned, for the first time, with the highest attributes of pure philo- 
sophy. To him we owe the most important of the laws which have 
regulated the distribution of the animal kingdom, and by the applica- 
tion of which we have been made .to comprehend many of the muta- 
tions of the surface of our planet. He it was who, removing from 
geology the incumbrance of errors and conceits heaped on it by cos- 
mogonlsts, contributed more than any individual of this centuiy to 
raise it to the place which it is assuming amongst the exacter sciences. 
Unlike our precursors, we no longer have to wade through the 
doubts and perplexities which retarded tlieir acquaintance with thi 
lost types of creation ; to his skill we are indebted for a knowledge of 



470 geological Societi/, 

their antUogies with existing races j and he it was who, from their 
scattered bones, remodelled the skeletons of those wondrous originals 
which have successively passed away from the surface of our planet. 

Those among us who have enjoyed the honour and delight of so- 
cial intercourse with this great man will ever remember his suavity 
of manner, — his lucid power of exposition, — in short, that intellec- 
tual bearing which served to impress ail listeners with the feeling, 
that every province of natural truth was within the grasp of his mighty 
thought. 

The extent to which English geologists have profited by his in- 
structions is recorded in the volumes of your Transactions, and a 
mere recapitulation qf such of his writings as illustrate our subject is 
uncalled for on this occasion j but 1 cannot avoid remarking, that a 
Memoir on Zootomy, lately read before us, has proved a posthumous 
tribute to his fame. Of all the comparisons which he had instituted 
in his Ossemens FossUes between the lost and living species, no one 
showed more ingenuity, and deep acquaintance with the laws of ani- 
mal cEConomy, than that in which he pointed out the close analogy 
subsisting between the gigant^^ Megatherium of South America, and 
the existing tribe of Sloths. 

Well, therefore, may English geologists rejoice, that the discovery 
of another individual of this species has enabled one of our Fellows, 
eminent for his skill in comparative anatomy, to confirm the views of 
our great zoological master. 

Thus, Gentlemen, the name of Cuvier, associated, as it has been, 
with discoveries forming the true basis of geology, is also interwoven 
with the most recent advances of this Society ; and, as an appeal is 
now made to the naturalists of all nations to unite in a tribute to his 
memory, may those who have reaped such fruits of his genius, and 
are so justly proud of having sympathized in his living fame, hasten 
to record their obligations on the pedestal of that monument which is 
to be erected on the field of his greatest glory. 

I now proceed to lay before you a sketch of the progress of geology 
in our own country during the past year. Deviating from the chrono- 
logical order in which the different memoirs, were considered at the 
last^nniversary, 1 shall on this occasion, for tb^pake of greater per- 
spicuity, class them under scientific heads : irfWlloing, 1 shall en- 
deavour to connect our advances with the generaUprogress of geology 
upon the continent, by passing allusions to such works of foreigners 
as the active nature of my own employment has permitted me to 
consult. 

Recent Deposits. — In the class of historic alluvia, the Rev. J. 
Yates has described a partially submerged and ancient forest near the 
mouth of the river Dovey, chiefly composed of the Pinus sylvestris, 
and supposed to have been destroyed by the accidental demolition 
of a seardyke. A similar cose of a submerged wood had previously been 
traced on the shores of Hampshire by Mr. C. Harris, who in commu- 
nicating the discovery to Mr. Lyell, has proposed a most ingenious 
and probable explanation of the cause of these appearances *. 

* Principles of Gcologi', vol. ii. p. Second edition. 
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In attempting to account for the existence of large and ahady 
forests on spots where the coasts are now entirely shorn of vegetation, 
we must embrace in our consideration the similar phenomena wfaieh 
are so numerous, as almost to form a submarine fringe a/Bund our 
island ; and from these we may conclude, that when the whole 
countiy was densely clothed with wood, the forests might have ex- 
tended their limits in full vigour to marine tracts, where single trees 
will no longer flourish. 

You were last year made acquainted with the existence, at various 
places, of accumulations of sand, gravel, and clay, containing existing 
species of marine shells, placed at different heights above the sea ; 
and fi subsequent Memoir of Mr. Trimmer on a part of the estuary 
of the Mersey describes the presence of fragments of shells of existing 
species, in a stratum of sandy clay, containing numerous erratic 
pebbles, and a few boulders. 

Having myself traced beds with recent sea-shells at considerable 
and various heights above the sea, both on our eastern and western 
coasts, 1 am disposed to think that there is already sufficient evidence 
of our shores having undergone elevation at periods comparatively 
recent, however difficult it may be to explain all such superficial ^ 
accumulations upon a similar hypothesis. 

If the coasts exhibit testimonies of such elevations, the evidence is 
corroborated* when wc follow the course of those indentations which 
penetrate far within the interior of the island. In most of these 
we perceive accumulations of shingle and sand on the sides of val- 
leys, some of which, by the fine lamination of their beds, indicate 
long-continued and tranquil formation ; others, by the shivered and 
fragmentary condition of their contents, bespeak a more tumultuous 
mode of aggregation : the latter, therefore, were probably coincident 
with periods of elevation of the land, which throwing up the shores 
of the island, have converted former estuaries into existing plainX, 
bounded by ancient shores of gravel, leaving the rivers to meander 
between their widely separated banks. 

If such phsenomena be still traceable within this island, where the 
subterranean ener|;i^ of nature are now, and have been for so Jong • 
a period quiescent,'i^)iat amount of valuable instruction may we not 
hereafter derive from the presence of good observers in those countries 
where volcanos anfl earthquakes, with their accompanying elevations 
and depressions, are in frequent activity ? You are already aware of 
the important services of Mr. Lyell, and how effectually he has at- 
tracted attention to this branch of inquiry- 1 would further remind 
you of the discoveries of M. de Boblaye, who has placed the succes- 
sive elevations of land in a remarkably clear light, by showing the 
existence in the Morea of four or five distinct ranges of ancient sea 
cliffii, marked at different levels in the limestone escarpments by litho- 
clomous perforations, lines of littoral and sea- worn caverns, and other 
striking proofs of former tidal action. 

The description of a large granitic boulder, by Mr. Maxwell, 
resting on the slaty shores of Appin, in Argyleshire, leads me to 
observe, that the numerous detached musses of rock, foreign to the 
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diirtricto in which they are scattered through Northern Germany and 
Westphalia, have met with an additional expositor of their origin in 
Professor Hausmann, of Gottingen, who, coinciding in the vieWs of 
M. Bron||^niart and others, is of opinion that these fragments have 
been derived from the mountains of Sweden. 

M. A. De Luc has again come before the public, with a Memoir on 
the gravel and other transported materials of the basin of Geneva ; 
being a second part of his former essay on the same subject. . He in- 
dicates the localities in which the fragments of different rocics have 
originated) showing that although some have been drifted from the 
east, and others from the west, many of them are probably rem- 
nants of those calcareous mountains which were shattered on the 
spot, at that period of dislocation, when by the expulsion of their 
debris, that great cavity was formed, which is now occupied by the 
lake. The superficial sediments of the basin are said to vary much 
in their compositi<^n ^ whilst their beds are inclined in all directions, 
thereby indicating the effects of numerous and conflicting currents 
of water, which in some coses have hurled down large boulders of 
primary rock from the higher Alps, and in others have heaped up the 
finer alluvia derived from the adjacent secondary formations. All 
these pheenomena are supposed by the author to have been caused 
by debacles incident to lengthened periods in which the surrounding 
mountains were forcibly and violently elevated. 

From these and other writings of the present day, we perceive 
that correct ob$ervation.s have now established, that the dduvial and 
transported detritus of each great geographical division of Europe, 
when viewed on a great scale, can for the most part, be traced to 
an axis of elevation within that region ; so that as each great mountain- 
chain has been the source of the detritus covering the adjacent low 
country, we can no longer attribute such drifts of sedimentary 
matter to one particular diluvial current, which has acted in any given 
direction. 

However indisposed, therefore, the diluvialists may be to adopt as 
a full and satisfactory explanation of these appearances the modi- 
fied view of the theory of diurnal action of Hutton, as put forth by 
Mr.*Lyell, the dispassionate reasoner must adm%y that the question 
between the diluvialist and the advocate of e^wting causes is fast 
resolving itself into one of amount or intensity of forces. Each party 
has now recourse to modern analogies in referring changes between 
the levels of sea and land to eruptions from beneath; and he who is 
unwilling to quit a path of induction pointed out, as he believes, by 
nature, invokes only repeated shocks of earthquakes, elevations, and 
depressions, in preference to a limUed number of stupendous cata- 
strophes insisted upon by his antagonist. 

TxRTiAHYDmsiTS. — In the illustration of tertiary geology, 1 may 
announce to wu, that the last pages of the Third Volume of the Prin- 
ciples ^'G^fogy, by Prof^sor Lyell, are in thr press. In this volume, 
which 1 haVe perused, the author successfully applies to the tertiary 
formations the principles laid down in the two first volumes. He 
subdivides these younger deposits into four natural epochs, founded 
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upon ajnassof' zoological evidence infinitely more comprehensive, and 
yet more precise than any which has ever been brought before us. In 
treating chronologically of alluvial, fresh-water, marine, and volcanic 
phaenomena, a<wi(le range is afforded for the development of his exten- 
sive knowledge and observation ; enabling him to ground his rea- 
sonings on countries visited by himself, and to interpret the hand- 
writing which Nature has left upon the walls of her geological monu- 
ments, in such a manner as not only to expound her ancient records, 
but to connect them with the history of our present races. 

Although this volume is devoted chiefly to the description of the 
younger formations, as more intimately connected with the main 
object of the author, the secondary and primary rocks are reviewed 
so far as was necessary to show their connexion with his theory, 
and to indicate how well their structure can be accounted for by 
causes, which he supposes to be still in full and undiminished opera- 
tion. The powerful effects produced u|}on the public mind by the 
first and second volumes of this work will, 1 may venture to say, be 
highly augmented by a perusal of this concluding part ; and even 
those geologists who may differ from the author on a few theoretical 
points, will gladly eulogize the efforts of one who has so greatly ad- 
vanced their knowledge. 

Fossil Zoology. — The Session has been fertile in communications 
upon fossil zoology. The splendid specimens of Megatherium, &c. 
brought to this country- by Mr. Woodbine Parish have, in the hands 
of Mr. Clift, afforded us much curious instruction. The tribute which 
these remains enabled Mr. Clift to pay to his great master in compa- 
rative anatomy, has already been adverted to ; but we must not forget 
that they also elicited brilliant lectures from Or. Duckland, both within 
these walls, and on the occasion of the late scientific festival at Oxford* 

The Rev. Mr. Stanley has given a lively description of the caves 
of Cefn, in Flintshire, one of which, like that of Kirkdale, is supposed 
to have been the inhabited den of hya;nas ; whilst another and larger 
cavern, situated at a lower level on the side of the same mountain, 
contained only the remains of recent animals. From the distinct 
nature of the upper and lower layers of niluvia collected within the 
inhabited cave, and syranged above and below the floor of fossil bobes, 
the author speculalift on layers as evidences of different periods of 
ocjueous debacle. • 

Mr. Mantell, whose energies seem to expand in each succeeding 
'.Vjsar, notwithstanding the limited field to which his researclies are 
f'^iicessarily confined, has presented us with an account of an unde- 
sc'ribed and singular species of Saurian, to which he assigns the name 
of HtfUeosaurus. This fortunate exhumation has, 1 am happy to say, 
encouraged the enterprising ranger of Tilgate Forest to make it the 
nucleus of a new and comprehensive work, in which he will not only 
describe all the vertebrated animals in his rich domain, the Wealds of 
Sussex, but will embrace in it a geological description of his own, 
and of the adjoining counties. 

The bright example of Mr. Mantell is meeting with worthy imitators 
in other parts of England, in the persoi'.s of other zealous young 
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menabers of the same profession, among whom may be meationcd 
Mr. Chaning Pearce of Bradford, and Mr. T. Hawkins of Glaston- 
bury;— the first of whom has collected and arranged a vast number of 
new species of the organic remains in his neighbourhood ; the latter, 
within the short space of two years, has disinterred numerous fine 
Saurians from the lias : among these we recognise a Plesiosaurus, 
so perfect, that it serves to commemorate the skill of Mr. Conybeare, 
whose elaborate restoration of the skeleton from one imperfect spe- 
cimen is now amply confirmed. 

A recent discovery of Misa Mary Anning, that indefatigable pur- 
veyor to the store-houses of our science, has furnished Mr. T. Haw- 
kins with the disjointed fragments of an animal, which upon being 
reintegrated, proves to be the largest individual of the Ichthyosaurus 
platyodon ever yet found entire upon our shores. 

Two Members of your Council, Viscount Cole and Sir Philip 
Egerton, have for ' ome years entered zealously into the pursuit of 
fossil zoology, and have reaped a rich harvest, both on the continent 
and at home, having with their own hands brought to light some 
osseous relics unknown even to Cuvier. 

If these are among the latest fruits of fossil zoology in England, 
our coadjutors on the continent have not relaxed their efforts. I had 
formerly occasion to direct your attention to that invaluable work, 
the Conchological Classifications of M. Deshayes ; and 1 ought at the 
same time to have noticed a most useful and clear production of the 
same author, entitled Coquillps Carnct^istiques des Ter reins* 

The ** Mdmoires Palaeontologiques*’ of M. Boue, which embraces 
memoirs from all countries, may, it is to be hoped, in great measure 
supply the loss which must have been deeply fell by every practical 
geologist, in the cessation of that most useful periodical the Bulletin 
Universel des Sciences. 

M. Pentland, from the examination of a collection of fossil bones 
which had been consigned to his deceased friend, Baron Cuvier, has 
enlarged our acquaintance with the Fauna of Australia; by’ the addi- 
tion of several new and uiidescribed species of animi^, principally 
marsupial. , 

Tlic “ Palaeologica" oF M. Hermann Von Meyer, of Frankfort, 
brings together, in a synoptipol form| a4 our preaeitt stock of know- 
ledge of extinct vertebrated animals^ and being wcompendious index 
to all the works written upon this subject, must pe considered a ne- 
cessary portion of every geological library. 

Our distinguished Foreign Associate Von Buch has just produced 
a work upon Ammonites, whicH is intended to simplify the natural 
arrangement of this obscure class of fossil bodies. 

A blank in fossil zoology is about to be filled up by Dr. Agassiz, 
of Neufchatel, whose work on ** Fossil Fishes'* will furnish us with 
materials which we looked for from the pen of the lamented Cuvier. 
Prepise anatomical distinctions, even to the minutest forms of the 
scales, will be so considered in this work, that the learned Professor 
hopes to realize thp application of the system of his ^eat in- 
structor, and from tim forms of parts to enable us to decide upon 
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the specific character of the entire fish to which they belonged. 'Hie- 
short sketch* by this author of the fishes of CEningen and of the 
lias, may lead us to a favourable anticipation of the success of his 
forthcoming volumes, — and to hofie that fossil ichthyology may here- 
after serve our cause as efficiently as other branches of zoological 
evidence. 

Fossil. PLANTS.^The early experiments of Hall and Hatchett, am-* 
pUfiedand illustrated by MacCulloch, had nearly produced conviction 
that all the varieties of carbonaceous matter, from the ill-consolidated 
surturbrand, through every stage of brown coal to pure jet ; and in our 
older strata from^anthracite to bituminous coal, were the products 
of vegetables. Botanists have since corroborated the soundness of 
these views, by developing the Flora of the associated strata ; and one 
of our body has enabled us to refer many of these plants to their natural 
families in living nature, by an ingenious method of exhibiting polished 
sections of their stems : but it has been reserved to Mr. W. Hutton in 
pursuing this line of inquiry, to complete the solution of the problem 
by demonstrating the vegetable structure in coal itself. The Memoir 
of Mr. W. Hutton is further of high and practical utility in describing 
the source of those enormous volumes of imprisoned gases, which 
upon admixture with our atmosphere become explosive, and occasion 
such disastrous results to our miners. 

As a slight contribution towards a knowledge of the condition of 
the surface of the earth during one of the periods in the formation of 
the oolitic series, which is marked by its vegetation, I offered to you 
a few remarks on the vertical position of the .stems of Equiseti, 
in a sandstone of the eastern Moorlands of Yorkshire. This pheeno- 
menon extending over a laige area is analogous to that observed 
in the Isle of Portland by Dr. Buckland and Mr. De la Beche ; from 
which however it differs, as it appeared to me, in requiring for its 
explanation the desiccation of submarine sediments, so as to leave a 
stagnant marsh for the place of growth of these plants ; which, after 
this marsK had been gradually silted up, were submerged by a fresh 
irruption of the ^ sea, accumulating above them the deposits of the 
middle and upper oolite. [To be continu^.] 

Rd^lrAL ASTttftVOMICAi. SOCIETY. 

March 8. — ^The fdtlowing communications were read. 

On Prof. Besnel’s improved method of deducing the Longitude 
from a Lunar Distance. By Lieut. Stratford, R.N. 

Transits of the Moon with Moon-culminating Stars, observed at 
Cambridge Observatory, in the month of February 1833. 

On the Mass of Jupiter. By Professor Airy } the reading of which 
was not finished. 

April 1 2. — ^'Plie following communications were read. 

Prof. Airy’s paper “ On the Mass of Jupiter'^ was resumed and 
concluded. 

A paper was also read On a method of determining the Longitude 

• Jahr. Buch, 1S32, Dritter Jahrgang, Zwcilcs Quartal-Hcft. 
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with considerable accuracy by means of Lunar Eclipses.*’ By Cape, 
flenry Kater, F.R S. 

Planetary Observations made at the Observatory of Wilna. By 
M. Slavinski ; consisting of right ascensions and declinations of 
Uranust Martf Jupiter^ and Veeta, 

A letter from the Rev. W. R. Dawes to Mr. Dollond, on an im- 
provement in the Micrometer by the latter. 

Observations, &c. made at Padua, from the year 1829 to 18329 in- 
clusive; comprising occultations of Aldebaratit &c.; the transit of 
Mercury, occultntion of Sr/ turn, and eclipse of the sun of 1832; and 
observations of Gambart’s comet of July IP^ 1832, and of Biela's 
comet. 

Observations made at Saville Row, by Mr. Snow ; con.sisting of 
right ascensions of Mars, and of stars oltoerved with Mars, in Nov. 
and Dec. 1 832 j mean right ascensions of 60 unknown stars for 1 832; 
and observations of the egress of Jupi/er*s satellites on Dec. 26, 
1832, made for the purpose of ascertaining whether the phaenomena 
could be observed with sufficient accuracy, agreeably to the recom- 
mendation of the superin tendSnt of the Nautical Almanac. 

Of several of these papers we purpose to give a further account in 
future Numbers. 


ZOOLOaiCAL SOCIETY. 

Proceedings of the Committee of Sdence and Correspondence, 

October 23, 1832. — The exhibition was resumed of the collec- 
tion of Shells formed by Mr. Cuming on the western coast of South 
America, and among the islands of the Southern Pacific Ocean. 
The new species were accompanied, as on the previous occasions, by 
descriptions from the pens of Mr. Broderip and Mr. G. B. Sowerb;y ; 
they belonged to the genera Cancdlaria, Ovtdum, MureXf Typhist 
and Ranel^. 

Mr. Owen exhibited a preparation of the roammai^, gland of 
Edtidna HystriXf Cuv. ; and read his Notes respecting it.' 

Nov. 13. — A numerous collection of Fishes was ^nlbited, which 
had been formed in Ceylon by Dr. Sibbald, Corr. Memb. Z.S., and 
had been presented by him to the Society. 

The new species of Coenies contained in th^ collection formed 
by Mr. Cuming were exhibited and oharacterizhd by Mr. Gray. 

A skull of the Capybara, Hydrocharus Capybara, £rxL, was exhi- 
bited, and Mr. Owen read some Notes thereon. 

. Nov. 27. — A letter was read, addressed to the Secretary of the 
Society, by W. Smith, Esq., Secretary of the Hudson’s Bay Com- 
pany, referring to an Arctic Fox, Qtnis lagopus, Linn./ recently pre- 
sented by that Company to the Society, together with a living 
Peianf or Fisher Martin, Mustela Canadensis, Schreb. 

A STOcimen was exhibited of the Fako rufipcs, Bechst., a bird of 
exceedingly rare occurrence in Britain 

At the request of the Chairman, Mr. Gould exhibited a very ex- 
tensive collection of Bird-Skins, from the Orkneys, and pointed out 
particularly those which he regarded as most interesting, either on 
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account of their rarity or the state of their plumage* They included 
beautiful specimens of the Ivory GuUt Larui ehumcwt Temm.» and 
of the King Duck, Somateria ^pectafMu, Steph., as well as of other 
rare species. ' 

A paper was ready containing a brief account of a particular 
function of the nervous systemy'* in which Dr. Marshall Hall de- 
tailed a series of experiments tendinj; to prove the existence of a 
source of muscular action distinct from all those hitherto noticed 
by physiologists : viz. volitiooy the irritation of the motor nerves in 
some part of their origin or coursey or that of the muscles themselves. 
The peculiarity of this motion he stated to consist in its being ex- 
cited by irritation of the extreme portion of the sentient neryeSy 
whence the impression is conveyed through the corresponding por- 
tion of brain and spinal marrow as a centre, to the extremities of 
the motor nerves.” 

Dec. 1 1 . — A specimen was exhibited of a Hedgehog from the 
interior of South Africay which formed part of a rich collection of 
preserved animals, recently brought from that country by Mr. A. 
Steedman. It was characterized by Mr. Bennett as Erinaceuc 
Jrontalis. 

A specimen was exhibited of the Phasianus lineatus. Lath., ob> 
tained from the Tennasserim coast by G. Swinton, £sq., Corr. 
Memb. Z. S., by whom it was presented to the Society. The spe. 
cies was characterized by Mr. Vigors in the First Part of the 
* Proceedings,* page 24, or Phil. Mag. and Annals, N. S. vol. ix. 
p. 147. 

The exhibition of Mr. Cuming's Shells being refiumed, new species 
of the following genera were characterized by Mr. Broderip and 
Mr. G. B. Sowerby j viz. Murex, Ranellu, Cardita, Pectunculus, 
Cawa, SoleneUa, Nucula, Jmphidesma, Neritina, and Aneyfus. 

The stomach, cceca, cranium, 8^c. of IJyrax Capensis were exhi- 
bited, the former constituting part of the collection of Mr. Thomas 
Bell. Mr. Owen, who had anatomically examined the individual 
from which they were obtained, read ap account of its structure. 

It was announced that the Meetings of the Committee were now 
concluded. 

Proceedings of the General Meetings the Society for Scientific 
•' Business. ■ 

Jan. 8. — This was the first of die General Meetings for the trans- 
action of Scientific Business. 

The Vice- Secretary (Mr. E. T. Bennett) called the attention of 
the Meeting to a stuffed specimen of the M*kdrr Anidope, which wu 
exhibited on the table ; and characterized, in addition to the M'horrt 
two other species of the same form of Antelope. 

Mr. Spooner read his Notes of the posf mortem examination of the 
Mhorr. 

A stuffed specimen was exhibited of a female of the harnessed 
Antdope, Antilope scripta, Pall., which had lived for some months 
in the collection of the Zoological Society of Dublin, by whom it 
was presented to the Society. 


47$ ZooU^ical Society. 

Pireparations were exhibited of the trachetB of the PendOpe Gaan 
of M. Temminck, and of the Anas MageUanka, Auct., and Mr. 
Yarrell read short descriptions of them. 

Specimens were exhibited of the following Mo/Zusca hndConchifera, 
hitherto undescribed, forming part of Mr. H. Cuming's collection : 
th^ were accompanied by characters bv Mr. Broderip. Spon- 
DYLUS Princeps, dubius, LeucacanthOf and aculeatus ; Triton Ug- 
narius, constnctus, tigrinus (bearing some distant resemblance to 
Trit.jemoralu),rudis, lineatus,gibbosus,scalariformiSf and convolutus\ 
Turbin ELLA tuberculata, (approaching in its general appearance 
some of the Pleurotomata, which have a short canal,) armata, and 
Castus (approaching nearest to Turb. pugiilaru); and Purpura 
Xanthostoma. * 

A paper was read by Dr. Grant, << On the Nervous System of 
BeroePUeus. Lara., and on the Structure of its cilia,*’ 

Mr. Yarrell detailed some observations on the changes of plumage 
in Birds; which he illustrated by Notes on several species in the 
Society's Gardens made by James Hunt, one of the Keepers ; a 
Note also by whom, on the Ijreeding of the Passenger Pigeon, Eeto- 
pUtes mtgratorius, Swains., in the Society’s Menagerie, was also 
read. 

Jan. 22. — A letter was read,^ addressed to Charles Telfair, Esq . 
Corr. Memb. Z.S., as Presider^of the Mauritius Natural History 
Society, by M. Goudot of Madagascar. It contained an account 
of a remarkable phaenorajjnon exhibited by the larvee of a species of 
Aphrophora (Cercopis), i^ich attach themselves to a tree of the 
penus Moms, not uncommon |q the vicinity of Tamatave, in the 
island last named. ^ ^ 

Mr. Bennett called the attention of the Society to a stuffed spe- 
cimen of an Antelope, fropp ^e southern part of the peninsula of 
India, which had been presented to the Society several months 
since by Mr. Telfair, He was disposed to regard it as the young 
of the Indian Antelope ^n tilone Cjcroicapra^ Pall. . 

Specimens were exui|^e(k of the adult male of ii^UneaJted Phea~ 
santt Phasianus tinetUus, .J^ath , .and of two iniimature birds of the 
saide species: for ‘tbe^w||ole of these the Society is indebted to 
George Swinton, Esq., 0orr, Memb, ZJ5.1 i Mr. Gould made some 
observations upon them.’ ^ , 

Dr. Grant exhibited Duperw specimens from Whitsand Bay. 
Cornwall, of lanthit^ vu/garif, Lam., and of Feldla limbosat Lam., 
both animals of rlA^ccurrence on the English coast, and chiefly 
imt with floating in ihpical or warmer seas. 

Peb, 12.<»>A letter from M. Geoffroy-Saint-Hilaire, For. Memb. 
2^S..’waa read, consisting of reflections on the communication re- 
meting the OmithorhynchuSf made by Dr. Weatherhead to the 
Committee of Science and Correspondence, on September 11, 1832. 
and published in the Proceedings. Part 11. p. 145 ; or present vol. 
qf rtil. Mag. p. 71. 
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Intelligence and Miscellaneous Articles, 

EVENING MEETINGS AT THE UNIVERSITY OF LONDON. 

The Professors have for some time past held Monthly Evening 
Meetings in the Anatomical Museum of the University, and have 
now made the addition, on the plan of the Royal Institution, of 
having a lecture on soMie literary or scientific subject. The first 
lecture was given Iw Dr. Ritchie, On the communication of scien- 
tific knowledge to Youth, an outline of which will be found in the 
April Number of this Journal, page 312. The second lecture, On 
the Chemistry of Geology, was delivered by Dr. Turner on the 7th 
of May. We hope, in a future Number, to give an outline of this 
lecture. 


LX XXII. Intelligence and Miscellaneous Articles, 


ON KINIC ACID AND SOME KINATES. BY M. BAUP. 


M BAUP states that, according to MM. Henry and Plisson, 
• kinic acid consists of 


Carbon 34*4320 or 2 atoms. 

Hydrogen 5*5602 4 atoms. 

Oxygen 60*0078 .3 atoms. 

$ 


100 0000 

M. Baup observes that this atomic constitution does not at all 
agree with its saturating power. * ** M. Liebig has given as the result 
of his analysis : » •. 

Carbon . . 46*193 or 15 atoms. 

Il}rdrogen 6*101 2 !• atoms. 

Oxygen 47'f06 12 atoms. 


* 100*000 

According to M. Baup its analysis end atnaaic constitution are<e 

Carbon 50*000 or^ 15 atoms = 90 

Hydrogen.. .. 5*556 lOptoips s* 10 

Oxygen 44*444 lQ’'atoms = 80 

* - 

** lOO'OQ^Atomic freight si 80 
These numbets.are equivalent W 3 dtoms carbon, 2 hydrogen, 
and 2 oxygen ; but they do not accord with saturating po4er. 
M. Baup remarks, kinic acid is equivalent toj^ashropound of equal 
weights of carbon and water, agreeing eadlitly with Dr. Proufa 
analysis of lignin. M. Baup therefore considers kinic acid and lignin 
as isomeric bodies, though their properties ere singularly difierenW 
Crystallized kinic acid is not anhydrous ; it contains water, whiSk' 
does not enter into the composition of the dried kinates. Crystal- 
lized kinic acid contains 1 atom of water. 

Kmaie ^ Soda is composed of an atom of acid 180, 1 of soda 
32, and 4 of water 36 = 248. It is very easily prepared bv satn- 
rating bi-carbonate of soda with kinic acid, and exposing dne con- 
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eeuUated aolutian to spontaneous evaporation. This salt is not 
l)i(t^r when pure; it dissolves in half its weight of water at 60°. 

M. Baup could not obtain crystallized kinate of potash or am- 
moniay either neutral or acid. 

KintUeqfLime is composed of an atom of acid 180, 1 of lime S8, 
and 10 of water 90 = 298. tliis salt exists naturally in some kinds 
of cinchona in considerable quantity. It is unalterable by expo- 
sure to the air. It crystallizes in rhombic lamime of about 78° and 
These sometimes become hexagonal by the replacement of 
two acute angles. These crystals are easily divisibfe into bril- 
fiant leaves. Kinate of lime dissolves in 6 parts of water at 62° ; its 
' solubility is greatly dependent upon temperature. 

Kinate of Strontia . — This salt is composed of an atom of acid 
; 180, 1 of strontia 52, and 10 of water 90 = 322. it effloresces 
"quickly by exposure to the air. It is soluble in 2 parts of water 
^at 54°. 

Kinate of Barytes .— salt may be prepared by adding car- 
bopotto of barytes to the acid. It is composed of an atom of acid 
Idby 1 of barytes 76, and 6^f water 54 = ^10. It crystallizes in 
acute triangular dodecahedrons. It does not effloresce by exposure 
to the air. 

Bi-kinate of Copper, — Hither|o two distinct salts have been con- 
founded under the name of Kinate of Copper. One is a bi-kinate, 
and the other a sub -kinate; the former is prepared by putting car- 
bonate or oxide of copper into kinic acid, taking care that the acid 
is sensibly in excess ; if during evaporation a greenish sail -should 
deposit, it ought to be immediately separated. By cooling, or by 
the spontaneous evaporation of the solution, the bi-kinate crystal- 
lizes. It is to be redissolved in water containing a little kioio acid, 
and recrystallizcd. 

A solution of this kinate, made with cold water,' soon decomposes; 
this effect is accelerated by beat ; to avoid it, it is requisite to have 
a jtlight excess of acid, which however increases the difficulty of 
having a pure salt. Bi-kinate of, copper is of a pale blue colour, 
and in acicular crystals ; it effloresces in the air, and loses 2-5ths 
of us water of crystallization. It dissolves in about 3 parts of water 
at ordinary temperatures. It is compo6e^.bf .2atoms of acid 360, 

1 of peroxide 80, and 10 of water 90i_ * 

Sub-kinate of Copper. T-Thia may bi' prepidvd Jiy heating a weak 
solution of kinic acid wjth excess of m^bonate ot peroxide of cop- 
per; or by the dooMa^ decomposition of a kinate, with the acetate, 
put not with the sulpiate or nitrate of copper.'* 

X This salt has the form of very small briUiant ^crystals : its colour 
if .4 fine green, which does not alter in the ai^St is soluble in from 
^50 to 1200 parts of water at 60°. Boiling wAter di|||>lves a larger 

« , which crystallizes on and after cooling. It is Composed of 
)3'l ; oxide 27*586 ; water 14*483. It is difficultly reduci- 
blerto any probable atomic constitution. 

kinate qf Lead.— Thia salt crystallizes only when the solution is 
so concentrated that it is difficult to detach the acicular crystals 
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wliicli occur in the paste A portion of tlie m^s^ being dried and 
pulverized, was exposed to the air in a warm ctmniber, until it ceased 
to lose weight. In this 'itate kinatc of lead consists of an atom of 
acid 180, 1 of oxide 112, and 2 of water l8 =810. 

Sub'kinate of Lead may be prepaied by mixing kioate of aoda, or 
preferably of ammonia^with aubacetate of lead. A« it is soliibia ia 
excess of subacetate of lead, it is better to stop before precipitation 
entirely ceases. This salt has a great tendency to combine with • 
carbonic acid by mere exposure to the air ; it ought to be kept from 
it, piessed between folds of blotting-paper, and dried under there* 
ceiver of the air-pump over lime or sulphuric acid, and afterwarda 
heated, if required for analysis. Its composition when dry is, acid 
180, oxide 4f>0; if it weie a tetra-kinate the oxide would be 448. 
It is easy to reduce this to an atomic constitution. 

Ktmte of Stiver . — A solution ot kinate of silver, evaporated in « 
the dark with a very gentle heat, or at common temperatures, under 
the receiver of the air-pump, gave in both cases a very white an- j 
hydrous salt, of a spherical or mammillatcd form. When heated, < 
l(%oon fuses, swells, and leaves (after giving abundant whim va- 
pours) silver in the metallic state. It is composed of aciJ 180, 
'and oxide 116; undoubtedly an a^om of each. 

Kinate of Ctnchoma is soluble in half its weight of water at about 
60°. It contains 4 atoms of water crystallization , it is partially 
decomposed by alcohol. If it be dissolved with heat in a quantity 
of alcohol which is insufficient to hold it in solution when cold, a 
salt is’ deposited in colourless brilliant crystals, whicli are short 
compressed prisms, with four or'afx facets, and obliquely truncated. 
They appear to be unalterable in the air, or by a sliglit degree of 
heat. After a long time these crystals become peifectly opake. 

Kinate of Quina.—^his salt also contains 4 atoms of water of 
cnrstalli£dtion. It is soluble in 3^ parts of water at 50 , and in 8*88 
part% of alcohol at the same temperature. — Ann de Chim, et de 
Piifs. tom. ^ p 56. ^ 

^ANALYSIS or A&PARAGII^, ASPARTIC ACID. 

MM. Boutron and Chalaid have analysed the above substantfsts 
by means of combustio^ with oxide of copper : a gaseous mixture 
was obtained, in wlych*lh4 azote and carbonic acid were to each 
other as 1 to 4. JJke .ultimate result gives, as the composition of 
asparagin, f ^ 


Carbon ' 8 atoms 611*504 

Hydrogen..., 16 do. 98*836 

Azote 4 do. 354*072 

Oxj^gen . , 5 do. 500*000 


39*060 

6*377 

22610 

31*953 

100*000 


t^Thkn crystallized, it contains 12*58 per cent, of water, equivalent 
to two atoms. * ^ ^ 

The aspartic acid analysed was obtained by boiling barytes water 
id excess with aspkragin, until the evolution of ammonia had^for 
Third Serici. VoU2. No. 12. JunelS^. 3 Q * * 
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focne time ceased, and precipitating the barytes, accurately, by sul- 
phuric acid, while the liquor was hot. The acid being but very slightly 
soJu-ble while cold, was precipitated almost entirely in the form of 
ptarly and shelly crysiaM. The taste was acidulous^ much resem< 
biing that of niucic acid. This process is more convenient and ex- 
peditious than that proposed by M. Plisson, which consists in boil- 
ing asparagin with litharge, and decomposing the aspartate of lead 
by sulphuretted hydrogen. The insolubility of the oxide and aspar- 
tate of lead increases the length of the operation. Aspartic acid 
appears to consist of 8 atoms carbon, 12 hydrogen. % azote, and 
6 oxygen ; or 

Carbon 41 >78 

Hydrogen .5* 11 

Azote 12*09 

Oxygen 41*02 

100*00 

This is the composition as it exists in the aspartates; but in its 
crystallized state it contains water, (which however it does not lose 
by exposure to a temperature considerably above the boiling 'pbint 
Ol water,) and then consists of 

Carbon 38* 

Hydrogen . 5*54 

Azote " . 11*23 

Oxygen ..... 44r43 

Aspartate of lead was found to be com'posed of 66*9 acid, and 63*8 
oxide. Aspartate of silver yielded acid 43*0, oxide 43*0 . — Joutnal 
de Pharmacies April 1633. 

’ • • 

COVENT|f(^D£V JWp^pBS.* 

To the Editors of the PfAMag, and^ioumol of Science* f 
Gentlemen, 

There is a deficiency in tbe-fpe^cation of the relative il^acities 
of the measures used at Covent Garden, (page 406 of last 
Number,) which 1 will thanlc you to correct ; — thus, 

2 sieves ss 1 bushel. 

4 half sieves . Mi ftSte 1 bushel. 

8 quarter sieves . ..*. . . jp fafefe3L jAishel. 

12 large punnets 

16 second punnets if ■ ji fe 1 buJhfl.' 

* 32 tfatriTiiipjimts. 

48 least ^nn^ Tjf I hui^ 

^ otbar words, the Sieve may be coosidffhd equno hair a bushel. 

Half sieve . = 1 pe • * 

Quarter sieve =s 1 galionj^ ' 

Second punnet ^*.* k 1 pottl^^t * 

Third punnet .' si quart. 

^ Least punnet ssT'Ji pint. 

Yours, &V. * 

Msy‘9, 1838, B. Bbvax. 
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CORRECTION IN MR. I'NYS’s PAPER QN THE GRANITE OF 
FENRYN. 

To tke,EdUots of the Phil, Mag. and Journal qf Science. 

Gentlemen, 

A mistake has been committed in the amount of power required 
in ** cleaving/* in my paper on the Granite of Penryn, page S24 of 
yaur last Number. 

The account aliduld stand as follows : 

Inches Inches Sq In. "Pavret 

Capping . . 24 by 526 = 621> 3 3 Wedges. 

Qu«rtering .24 by IS = 360 ... . 5 |® 

1 i^y add that some cleavers said that the relative power was as 
Sr 3i iHifl 10. But one of 4he best informed, who had the most ge- 
neral acquaintance with the different r6cks, though lie allowed such 
ini|^t be the fact in some tough rocks, thought that S, S, 6 was 
the average power requiredqias stated in page 323. 

43^ 1 din. Gentlemen, your obedient BervAnt, 

1833. ^ John S.^Enys. 


AND HlUl^DtTY IN FEBRUARY AND MARCH. 
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